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Tug collections dealt with in this report are the property of the Sonth Australian 
Musemn, Adelaide, aud were sent to me for study by Mr. Edgar R, Waite, the 
late Director of that institution, to whom | extend my heartiest thanks. My 
thanks ave also due, for opinions and helpful suggestions, to my colleagues, Mr, 
A. LL Clark (of the United States National Museum), Dr. W. K. Fisher (of 
Leland Stanford Junior University), and Dr. Th. Mortensen (of Copenhagen). 
Al] holotypes are in the Museum collection, 

This is the sixth considerable collection front Australia which has been 
entrusted to me for study, apart fram my own collection from Torres Strait, 
and it is in many particulars the most notable. As the holothurians of the 
Sonth Australian Museum were studied and reported on by Josbna and 
Creed (1), no holothnrians were sent to me, but in spite of that, far more 
specimens are in this collection than iu all the other five combined. Phe 
number of forms represented is much larger than even in the notable 
‘Bndeavour’’ collection, and althongh the new species are not quite so numerous 
as in that great series, they are equally interesting as a contribution to our 
knowledge of the echinoderm fauna of <Anstralia. Moreover, while the 
“Bnideavour” collection contained one form so extraordinary as to require a 
new genus for its reception, the present collection contains two such, one a 
hrittle-star, the other a sea-urehin; fortunately both are represented by a large 
series of specnnens, 

The South Australian Museum collection contains 2,987 specimens, repre- 
senting 140 species and five varieties. Of these, Forty-one representatives of 
twenty species are nou-Anstralian, and, as most are common Bnropean or 
Aimeriean forms, it seemed hest not to include them in their normal systematic 
position, bnt to devote the report wholly to the Australian fania. Nevertheless, 
in the introductory paragraph to each class L have listed these species in order 
to make the report on the collection complete. 


(i) Trans, Ray. Soe, S. Aasta xxxix, 1915, pp. 16-24, pls. iiiv, 
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There ave then 2.896 specimens, representing 120 species and five varieties 
of Anstralian echinoderms, lH is unfortunate that a nnmber of speennens lave 
no labels showing the locality whence they eame, and a larger number have 
labels with the somewhat indefinite information, “Spencer and St. Viuceut 
Galfs.” As a vesnit there ave cases where the origin of the specimen is very 
uncertain, bnt in many of the most important species the locality labels are 
sufficiently detailed to meci our requirements. 

The bulk of the colleetion comprises material eolleeted by Sir Joseph 
Vereo in the conrse of lis exteusive dredging and searching for mollnses. As 
aresull of his indefatigable efforts noteworthy series of many rare aud remark- 
able echinoderms are preserved in the Museum. At least seventy-ive of the 
125 species and varieties in the collection were taken by hin, and inaterial 
of twenty-one new forms, ineliding the two aforementioned new genera, was 
acenmulated by hin. 

Nine of the 125 forms are crinoids, thirty-nine are asteroids, thirty-nine 
are oplhiurans, and thirty-eight are echini. 141 is noteworthy that so large a 
proportion are echim, for there are at least twice as many ophinvans now 
known as there are eehini, and probably at least three times as many sea-stars. 
No fewer than thirty-one new species and two new varieties are here described. 
Tn addition a sea-star and a brittle-star alsa probably represent mndeseribed 
species; there is ouly a single specimen of each, m a condition which dacs not 
warrant detailed deseription, At least six species are here recorded from 
Australia for the first time, so that practically one-third of the forms in the 
collection are additions to the list of Australian echinoderms. 

Of the 125 forms, thirty are from the coasts of northern, north-western, 
or north-eastern Anstralia, and hence belong to a tropical fauna quite unlike 
that of the southern coasts of the continent. No fewer than sixty-four of the 
remaining ninety-five forms are confined to the coasts of Australia sonth of 
latitude 33°, aud as these make up the characteristic fanna of South Australia, 
it seems worth while to list them here: 


CRINOIDS. 
Comatula brachiolata Compsometra tneommoda 
Comanthus trichoptera Vuauledan paucieirra 


Ptilometra neacranena 
ASTEROIDS. 


Astropecten pectinatus Nectria ocellata 
a preissii Pentagonaster dübrni 
y synlomus Tosia australis 


Nectria multispina m is var. astrologorunm 
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Anthaster valvulatus 
Austrofromia australis 
Petricia vernicina 
Asterina atyphoida 
Patiriella ealear 

n gunnii 
Nepanthia grandis 
Echinaster glomeratus 
var, 


a? APs 


Ophiomyxa australis 
Astroconus australis 


Ophiacantha brachygnatha 


Ophioeomina australis 
Amphiura trisacantha 
Ophiactis trieolor 

Ophiothrix albostriata 


7 caespitosa 
7 hymenacantha 
$ lineoeaerulea 


Genoeidaris incerta 
Temnopleurus australis 
Microeyphus annulatus 


9 CONLPSUS 
F pulchellus 
a zigzag 


Pleetaster deeanus 
Allostichaster regularis 
Smilasterias irregularis 
Uniophora granifera 


CLEVEMLUS Pi 


OPHIURANS. 


gymnota 
maltispina 
obesa 
sinusoida 
uniserialis 


Ophiocoma eanalieulata 


” 


re var. piulchra 


Ophiurodon opacum 
Pectinura assimilis 
Ophiarachnella ramsayi 
Amphiophiura colleta 
Ophiomusium anisaeanth um 


LB) 


LEJ 


aporum 
simplex var. australe 


Ophioerossota heteracantha 


ECHINI. 


Amblypneustes ovum var. pachistus 
Holopneustes inflatus 
Pachycentrotus australiae 
Ammotrophus eyelius 


22 


platyterus 


Echinoceyamus platytatus 


Fibularia plateia 
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The following fifteen species are also characteristic of the southern 
Australian region, but occur north of lat. 33° at least on the West Coast, where 
some rauge as far north as Shark Bay, between 24° and 28°: 


Astropecten vappa 
Luidia australiae 
Echinaster areystatus 
Astroboa ernae 
Amphiodia mesopoma 
Ophiothrix spongicola 


Goniocidaris geranioides var. tubaria 


Aimblypneustes formosus 


ovum 
» Var. grandis 
pallidus 


Tlolopnenstes porosissinus 
ITelioeidaris erythrogramma 


Peronella peronii 
Protenaster australis 
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No doubt some (perhaps many) of the species on the first Hst will be 
found to belong to the second, wheu ihe tanna of Western Australia is better 
known, but the two lists together vive an excellent indication of the echino- 
derm fawna of the coast of South Australia, Other species are known from 
the last-named, but we are vot yet iu position to attempt a complete summary 
of the echinoderm fauna of that interesting region. 

We are still very ignorant regarding the Tanna of the coast of the Northern 
Territory, the munber of species actually known from Port Essington and 
Port Darwin being tusignificant, The material in the present collection is of 
little assistance, as it rarely has definite locality labels, aud in not a few cases 
it merely is assumed that the specimens came from the northern coast. As an 
interesting contrast to the lists already given of South Australian species, it 
may be well, however, to list the twenty-five species which are probably from 
that region: 


Tekiocrinus monarthrus Ophiarachnella gorgonta 
Crmanthus parvicirra za infernalis 
Lamproimelru protecta Ophiolepis superbus 
Oligometra carpenteri Opliaplocus imbricatus 
alyechasler typicus Prionocidaris bispinosa. 
slufheuca flavescens Stomopueustes variolaris 

X fubereulosa Salinacis wirgulata xar. alesandri 
Asterina coronula fusciealaris Tripneustes qratitta 

y erassispini Parasalenia pöhlii 
Nepauthta brevis Echinometra malhuci 
Astrochalets fubercitlosus Hetevocentrotus mimuitlalns 
Ophiothrix langipeda Peroncita lesueuri 

* martensi dustral is 


The complete difference between the faunas of the iwo coasts which lormeriy 
formed part of South Australia, viz, that of the Northern Territory and that 
of the present State. is well emphasized by ihe facet that although there are 
twenty-one genera in the above list, aud forty-nine genera in the lists given of 
southern Australian species, there are only half! a dozen genera whieh occur 
on both lists, and these are. for the most part, large aud ill-defined. as, for 
instance, Aslerina, Comanthus, Ophiarachnetla, and Ophiatheris. 

Ti is hoped that the publication of this report will serve as a stimulus to 
more intensive collecting of echinoderms on both the coasts referred to, and tha 
a study of this teresting list will lead to the solution of some of its many 
problems connected with the marine fanna. Such study can be pursned to 
greater advantage by local investigators (who can collect and observe the living 
animals), than by one who is handling preserved material in a museum on the 
other side of the globe. 


rc 
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CRINOIDEA 


There are 149 crimoids in the collection, representing uine species, ol 
which two ave new to science, Nearly half the specimens are the common 
Comonthus of the southern Australian coast, aud more than half of the remainder 
are the comnon Mfilometra of the same regiou, Three of the nine spevies are 
from the coast of the Northern Territory, and hence beloug to quite a distinet 
fauua from that of the other six. Bach new species represents a genns uew to 
the fauna of Australia. 


OrpveR ARTICULATA 
Famity PENTACRINITIDAE. 
TELIOCRINUS A. H, Clark. 
TELIOCRINUS MONARTHRUS (°) sp. nov. 


Portion of stent present, 65 mm, long, only 8-5 mm. in diameter; there are 
ouly four or five developed internodes, each with from nine to thirteen serments, 
which are of very mucqual thickness (e. height). Cirri over 50 mun. long, each 
with sixty or more segments, of which the fourth to eighth are longer than broad, 
all exeept the basal ten-twelye with a projecting tooth which is very conspicuous 
on the distal half of the cirrus. 

Calyx 6 min. to 8 nan, m diameter, but just above the I} Br series the 
dimucter is nearly 20 nun, Arus 27, 100 nnu. to 120 nun. long, nnequal in size; 
IL Be series, 4 (3-4); HE By series, 1 ouly; IV Br series, present once, also 
J only; elements of division series and brachials little everted; basal brachials 
slightly everted and with an overlapping point ou each pinnule-bearing brachial, 
this point being on fhe same side of the arm as the pimwle; on opposite side is 
a much less conspicuous point; these points gradnally become less evident and 
disappear distally; first syzygy between two and three and first brachial bears 
a pinnule. Colour in alcohol, nearly white. 

Holotype: Reg. No. E. 391. 

A siigle specimen in aleohol, with no locality Jabel, is all the material 
available of this attractive species. H is obviously nearly related to T. liliacens 
(A.JLC.), Irom the castern side of the Bay of Bengal, 419 to 463 Pus., but 
differs front that species iu having fewer internodals, much more spiny cirri, 
aud ouly a single segment iu the HL Br series. This last feature would seein 
to be very ehħavacteristie, provided, of course, that further material shows it to 


(2) povupbpov =hiring one joint, in reference to the composition of the IIF Br. series, 
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be reasonably constant. Probably the present specimen was taken off the coast 
of the Northern Territory. It would be quite surprising and very interesting 
if it proves to have been taken off the coast of South Australia proper. 


Wig. 108. Teliverinus monarthrus; side view of holotype (nat. size). 


Famity COMASTERIDAE. 
COMATULA Lamarck. 
COMATULA BRACHIOLATA. 


Lamarek, Anim. s. Vert., ii, 1816, p. 535. 
This characteristically South Australian species is represented by eleven 
specimens, of which one is without a loewity label, while the otbers are from 
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either Speneer or St. Vincent Gulf. The specimen withont locality is dry, 
and has the flat centrodorsal, 5 mm. across, with a single marginal series of 
fourteen stout cirri; the best of these cirri have thirty segments, and the distal 
half is bright rose colour, which fades out basally into very pale brown; the 
arms were evidently over 50 mm. long in life, and are 3 mm. wide near base. 
The speeimens from the gulfs are in alcohol, and are not very diverse in size 
or appearance; no one of them has the terminal portion of the cirri rose colour, 
but in some individuals there is a pink tinge; the largest specimen has the 
centrodorsal 6 mm. across aud the arms fully 90 min. long; all the speeimens 
have ten arms, but the cirri show considerable diversity, ranging in number 
from thirteen to twenty-one, and in number of segments from thirty to 


forty-one. 
COMANTHUS A. H. Clark. 
COMANTHUS PARVICIRRA. 


Alecto parvicirra J. Müller, Arch. f. Naturg., vii, 1841, p. 145. 
Comanthus parvicirra A. H. Clark, Smithson. Mise. Coll., Hi, 1908, p. 203. 
There are two small, broken specimens of Comanthus from the “northern 
coast of Australia” which | am referring to this species beeause of the small 
nunuber of arms (twenty-three to twenty-seven) aud the presence of twelve to 
fifteen eirri, cach with about fourteen segments. The arms are about 125 mm. 
to 140 mm. long, and are notiecably slender. The general appearanee of the 
specimens is more like that of C. annulatum than it is like that of C. parvicirra, 
but if the two speeies are really distinct on the bases of number of arms and 
of cirri, then these must be regarded as representing the older species. 


COMANTHUS TRICHOPTERA. 


Comatula trichoptera J. Miiller, Monatsb. k. preuss. Akad., 1846, p. 148. 
Comanthus trichoptera A. H. Clark, Mem, Aus. Mus., iv, 1911, p. 755. 

This is another of the species characteristic of southern Australia, and is 
represented by sixty-nine specimens from Encounter Bay, Spencer Gulf, Tumby 
Bay, St. Vincent Golf, and one or more unknown loealities. The largest specimen 
has twenty-one arms, exceeding 100 mm. eaeh, but most of the specimens are 
very much smaller than this; they have twelve to twenty arms, and measure 
35 mm. to 85 mm. across. There are commonly twenty to thirty cirri with 
fourteen to seventeen segments, but in the largest specimen there are forty-two 
cirri with seventeen to twenty-one segments. 
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Famity MARIAMETRIDAE. 
LAMPROMETRA A. H. Clark. 
LAMPROMETRA PROTECTA. 


élntedon protectus Lütken, lu P. I Carpenter, Trans. Linu. Soe. Zool, (2), ii 
LSTI aN: 
Laumpromelra protectus A, VW. Clark, Proe Biol. Soe. Wash., xxvi, 1913, p. 144. 
There are seven specimens from the “norihern coast of Australia,” 
uniforinly dark browu, lightest on the centrodorsal and nearly black at the 
tips of the pinnules and on the disk; when dry the colour is much lighter, almost 
pale fawn-colour dorsally. The smaller specimens have the arms about 60 main. 
long, while the larger ones lave them more than 90 min. There are thirty-five 
to forty eirri, with about twenty-five segments. Pa is very long, especially on 
the outer sides of the arms, with as many as thirty-five segmentis iu some cases. 
There are about forty arms in the smaller specimens, but in the large ones there 
are forty-seven and forty-eight. 


Famitry COLOBOMETRIDAE, 
OLIGOMETRA A. H. Clark. 
OLIGOMETRA CARPENTERI, 


-lntedon carpenter? Bell, Zool. ‘‘ Alert, 1884, p. 157. 
Oligometra carpentert A. H. Clark, Proe. Biol, Soe. Wash, xxi, 1905, p. 126. 
There is a single specinen of this well-marked species “from cable, off 
Northern Territory, November, 1890." It has the calyx about 4 mm. in 
diameter, and the arms were 30 main. to 40 miu. long; there are fifteen cirri 
with sixteen or seventeen segments, The dorsal side of the auimal, inteludias 
the pinnules and cirri, ts very light fawn-colonr, while the oval surface, includ- 
ing the inuer side of the pinnnies, is dark brown. 


Fany THALASSOMETRIDAE. 
PTILOMETRA A. H. Clark. 


PTILOMETRA MACRONEMA. 


Comatula macronema J. Miller, Monatsh, k, preuss, Akad., 1846, p. 179. 
Plhilometra macronema A. H, Clark, Smiths. Mise. Coll. 1, 1907, p. 358. 

This, the commonest Australan crinoid, is represented by forty-seven speci- 
mens from Encounter Bay, St. Vineent Gulf, Spencer Gulf, off Altborpe tsland 
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(Vereco coll. 1892), and at least one unknown locality. The largest specimens 
have twenty-five to thirty-one arms, about 70 mm. to 50 imn. long, and more 
than sixty «wri, which may be 57 wm, loug, and have mMghtiy-seven segments. 
There are seven very small specimens, with ten arms, eighteen to twenty cirri, 
each nearly or quite as long as arias (20 mm. +), with forty or more segments. 
Comparison of these specimens with the description and tigures of Minerometra 
pacdaphora TL L, Gark confirm wy scepticisin as to that species being the 
young of Ptilometra, as maintained by Mr. A. H. Clark. The differences in the 
certrodorsal, the cirri, and the pinnules seem to me too great and too Daportant 
to be ignored. But Igrani that none of the Ptilometras in the present collection 
are small enough fo wiable ove to reach a positive conelusion. More light is 
still needed on the problem. 


Faminy ANTEDONIDAL 
COMPSOMETRA A. H. Clark. 
COMPSOMETRA INCOMMODA. 


Antedan incommoda Bell, Anna, Mag. Nat. Uist. (6). ti, 1898, p. 404. 
Compsomelra tneommoda A. 1. Clark, Mem. Aust. Mus, iv, 1911, p. 792. 

There are two small, dry specimens of this little species from an nukuown 
locality. In one the arms are about 25 min, long; the other is yet sinaller. There 
are twenty-eight aud twenty cirri, each with about ten segments. 


EUANTEDON A. H. Clark, 
EUANTEDON PAUCICIRRA (") sp. nov. 


Ceutrodorsal low, hemispherical, about 2.5 min, in diameter, slightly convex; 
cirrus sockets closely crowded, arranged roughly in two or three irregularly 
horizontal series. Cirri XXV, seventeen to twenty-six (usually about twenty), 
10 nan. in length, more ov less; three basal segments broader (han long, but 
remainder longer than bread; sixth to tenth nearly, or quite, twiee as long as 
the thickness at middle; in profile, the sewments except basally and distally are 
concave om the dorsal side, imuch less so ventrally; distal margin of Jouger 
segments obligue, the ventral side being considerably longer than dorsal; girri 
compressed distally: terminal claw, short, enryed, very sharp; opposing spine, 
sui, but sharp and conspicuous, 

Radials nearly or quite concealed by centrodorsal; | Bry oblong, aboni four 
times as wide as long, lateral edges straight, parallel, a trifle everted; 1 Bra, 


Ci) Mewei=few+cirres, in reference to the relatively small number of cirri, 
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low, twiee as broad as long, pentagonal with lateral margins, about half as long 
as those of I Br, ; distal angle a right angle; anterior sides little if at all coneave. 
Arms ten, about 40 mn. long; first brachial wedge-shaped, twice as long exter- 
nally as internally, just in eontaet internally with its fellow of the adjoining 


` 


Fig. 109. BLuantedon paucicirra; side view of holotype (x 2). 


arm; second brachial, wedge-shaped, larger than first; third and fourth brachials 
united by syzyev, the pair about twice as long as wide; next four brachials 
somewhat wedge-shaped, two or three times as broad as long ; succeeding braelhials 
very obliquely wedge-shaped, about as long as broad, distally becoming elongate 
and little wedge-shaped. Syzygies oceur between brachials three and four, 
nine and ten, fourteen and fifteen, and then at intervals of three muscular 
articulations. 

Pi, 5 min. to 7 mm. long, rather stiff, tapering, much stouter than succeed- 
ing pinnules; it has ten to twelve segments, of which the basal is twice as broad 
as long; the second, longer than broad; following, twiee, and distally thriee, 
as long as broad; third and following segments with distal edge on outer side, 
somewhat prominent. Po, 3-5 mm. long, with seven segments, slightly more 
elongate than those of Py, with somewhat more prominent ends. P} slightly 
shorter than P}, somewhat more slender, less stiffened, and with a gonad. 
Colour (dry) nearly white. 

Ilolotype: Reg. No. B. 399. 

There are two specimens of this delicate little eomatulid, labelled St. Vincent 
Gulf. It is very closely allied to Æ. tahitiensis, but is distinguished by the fewer, 
smaller cirri. The genus was hitherto known only from Tahiti, the Moluccas, 
and perhaps the coast of China, so that its occurrence in St. Vincent Gulf is 
indeed notable. 
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ASTEROIDEA 


There are 766 sea-stars in the colleetion, representing forty-four species 
and two varieties, but twenty-one specimens, representing the following seven 
well-known speeles, are non-Australian in origin: 


Psilauster andromeda (M. & T.) Echinaster eridanella M. & T. 
Pentagonaster pulehellum Gray Crossaster papposus (Fabr.) 
Ilippasteria phrygiana (Parelius) Asterias rubens I. 


Patiriella regularis (Verrill) 
No further reference will be made to these species. 

Of the remaining thirty-nine forms, ten species and one variety are 
deseribed as new, while one more species, a Coronaster, is probably new, but 
the only speeimen in the collection is too young to permit a satisfaetory deserip- 
tion. One other species, Anthenea flavescens, is now recorded from Anstralia 
for the first time. 

Of the thirty-nine forms, thirty-three are from the southern coasts of South 
Australia, while six are from the waters of the Northern Territory; one of these 
six, an Asterina, is new. 

Nearly half of the 745 specimens represent the common Austrahan forms 
of Tosia and Patiriella, while more than a hundred of the remainder are the 
common Coseinasterius calamaria and Allostichaster polyplazx. 

A new species of Nectria has justified giving an artificial key to the species 
now known of that characteristic Australian genus. Even more desirable is a 
key to the species of Uniophora, another very characteristic genus of the southern 
Australian and Tasmanian eoasts, of which forty-eight specimens, representing 
apparently half a dozen forms, are in the present eollection. Whatever may 
be the actual status of these forms, as determined by future research, the key 
will be nseful in making clear the gronuds upon which I have recognized them. 


OrpeR PHANEROZONIA 


Faminy ASTROPECTINIDAE. 
ASTROPECTEN Gray. 
ASTROPECTEN PECTINATUS. 


Sladen, Jour. Linn. Soe. Zool, xvii, 1883, p. 251. 
There is a very small Astropecten (R==13 min.) from Petrel Bay, St. 
Francis Island, South Australia, whieh 1 think must be referred to this species. 
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There is also a larger specimen (R=40 niu.) taken by Dr. Vereo in either 
St. Vincent or Spencer Gulf, and three little oues (R = 10 mi. to 15 mm.) from 
St. Vincent Gulf, which are also best treated as young A, pectinatus. 


ASTROPECTEN PREISSII. 


Müller & Troschel, Arch. E Nature., ix, 1848, p. 119. 

This would seen to be the common clsfropeefen of sonthern Australia, ns 
there are sixteen specimens in ihe present collection, from Spencer Gulf, 
St. Vineent. Gulf, north coast of Kangaroo Island (April, 1888), aud one 
or more unknown localities, More than half the specimens were collected 


by Dr. Vereco. The smallest specimen has R = 12 mm., the largest 
R = 102 non, The change in proportions with mereasing size is quite notable ; 


iv a specimen with R = 15, r =T, so that R is little more than 2 r but in the 
largest spechnen, y= 17 mm., so that R= 6r. Most of the specimens are nearly 
white, dull yellowish, or pale brown, hut one Jot of fonr specimens from an 
unknown locality is rieh red-brown; these specimens look as though they had 
vetained their colonv in life more or less perfeetly, itt there are no notes to 
milicate what the colour in life may have heen. 


ASTROPECTEN SYNTOMUS (*) sp. nov. 


R =39 nm., r= 12 mm. br = 14 nm., R = more thau 3r but less ihan 


Hbr; form yery markedly stellate; rays tapering steadily to attemuite tips, but 
uo snperommarginnls meet in the midradial tine proximal to the terminal platé, 
which is large, about twice as long as wide, apparently bare except at middle 
of proximal end, Nuperomarginals twenty-four, covered with granules, of 
which median are largest. marginal becoming filiform; on plates six to nine 
several of these granules are larger than the rest, aud on plates ten to eighteen 
the central one of these beemnes a small, thick, blunt spine, placed on outer, 
ilistal corner of plate. Paxillae small, abont fifteen longitudinal series at Dase 
of arm, with ten to twenty thick, blunt spinelets, of which margimal tend to be 
slender and central tend to be granules. Madreporie body large, bare, less than 
its awn width from marginal plates. 

literradial areas each with about thirty plates, forming fonr series on caeh 
side: the first extends to the sixteenth or seventeenth adaubulacral plate, the 
sceoud to the seventh, the third to the fifth; these plites carry tufts of spinelets, 
the central one larger than others, much longer, flattened, somewhat spatula- 
like, wanting on first series. Lower marginal plates with numerous, filiform 
spinelets around margin, and fifteen to eighteen more or less flattened spines 


(4) otvreposeut short, brief, in reference to the relatively shart arms. 
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on surface; these vary mnch ii size, but four fomn a series obliquely across 
upper end of plate, with uppermost adoral, and lowest, most distal; two itpper- 
most about equal in size, the two lower a trifle shorter and three about equal to 
four; these spines are about 3 mm. long, seareely 3 mm. wide, somewhat flat- 
tened, acuminate; thev form, of course, a conspicnons marginal fringe: above, 


Fig, VW. Astroperten syntomus: a, aboral view; b, oral view of holotype (nut. size). 


increasing the density of the fringe, are fonr shnilar but smaller spines. Adam- 
bulaeral armature made up of a marginal or furrow spine, and several spines 
tu irregular pairs on surface of plate. Oral plates well covered with spines. 
eighteen to twenty on surface of eaeh half; they are blunt, distal ones small, 
proximal two or three, expecially nmermost, rather large; there are seven mar- 
«imal spines on each side, of which the iunermost is much the largest. Colony 
(drey), pale yellowish-brown, 

Holotype: Ree. No. E. 409. 

There is only a single specimen of this well-marked species, and it has no 
locality tabel, It is obviously allied to the Tasmanian species, A. sehayeri 
Döderlein, but is easily distingnished by the character of the arnuature on the 
marginal plates, both upper and lower; the aris are also more attenuate than 
in sl, schayeri, with more superomarginals; there are many wore actinolaterals 
and there are fewer surface spines on the adambulaeral plates. 


ASTROPECTEN VAPPA. 


Müller & Trosehel, Arel, L Natnrg., ix, 1848, p. 119. 
There is a small sea-star, with R = 14 nmm., from an nnknown locality., 
whieh | think may well be considered a young example of this species. Döderlein, 
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in his admirable monograph on the genns Astropecten (1917), has cleared up 
the confusion between this species and A. pectinatus Sladen. Both speeies oceur 
on the eoast of south-eastern Australia, and in both my “Thetis” and 
“Endeavour” reports I failed to distinguish them, as no adequate description 
or figure of A. vappa was then extant. 


Famity LUIDIIDAE. 


LUIDIA Forbes. 
LUIDIA AUSTRALIAE. 


Döderlein, Siboga Rep., Ixxxviti, Mon. 46 b, 1920, p. 266. 

There are seven speeimens, each with seven arms, all adult. All but one 
are typical of this southern speeies, recently separated from the long-known 
L. maculata M. & T. of Asiatic coasts, and this one shows the distinctive species 
character clearly. Döderlein (/.c.) suggests that L. australiae may be regarded 
as only a loeal form of L. maculata, and gives in his key (p. 235) two points 
of differenee, one in the form of the arm, the other im the charaeter of the 
paxillae near the tip of each arm, Examination of all the adult specimens avail- 
able to me (eleven from Australia and three from Hong Kong) has satisfied 
me that the Australian species is well established, but T do not see any differ- 
ence in the form of the arm between it and L. maculata. In the character of 
the paxillae on the distal part of the arm, however, L. australiac stands out well, 
the median paxillae being larger and of markedly mnequal size, while the series 
of lateral paxillae are mnch less regular and eonspicuous than in L. maculata. 
It is worth noting further that all recorded Australian speeimens have seven 
arms, while most speeimens of L. maculata seem to have eight or nine, though 
seven-armed specimens are not rare. 

Of the specimens in the South Australian colleetion, five are without 
locality labels, and one is from St. Vineent Gulf. These specimens have 
R = 150 mm. to 210 mm., and show lttle diversity, except that some are much 
browner than others. he seventh speeimen is from between Trowbridge Light- 
house and Kangaroo Island. and was eollected by Dr. Vereo. AH of the arms 
have been broken at some time, and four have regenerated from 5 mm. to 18 mm. 
of new arm. On these regenerated tips the colour is the variegated dull yellow 
and blaekish usually shown, but elsewhere the whole dorsal surfaee is uniformly 
brown; moreover, the paxillae in this individnal are notieeably smaller than 
usual, but the distal part of the arm shows the characteristie inequality of size. 
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Famity ARCHASTERIDAE. 
ARCHASTER Miiller & Troschel. 
ARCHASTER TYPICUS. 


Müller & Trosehel, Monatsb. k. preuss. Akad. Wiss, 1840, p. 104. 
A single specimen, with R = 65 mm., nearly white, dry, but in fine eon- 
dition, is from Port Essington, Northern Territory. 


amity GONIASTERIDAE. 
NECTRIA Gray. 
NECTRIA MULTISPINA (°) sp. nov. 


R = 80 mm. to 85 mm.; r = 30 mm. to 32 mm.; br (at very base of arm) 
— 35 mm. R=—2-7r-+. Disk covered with large tabulate plates, having fonr 
to six sides, though the angles may be rounded; these plates are largest on the 
radial areas of disk, where they may be as mueh as 7 mm. aeross; Upper surface 
of arms covered with smaller, lower, nearly cireular plates of diverse sizes, the 
larger separated from eaeh other by the smaller; all plates more or less convex 
(largest with rather flat tabulum), and covered by swollen, hemispherical or 
polygonal granules of unequal size; on the smaller plates one or more of the 
granules are very mueh larger than those around the margin, while on the larger 
plates there is a series of small marginal granules, and the rest ot the plate is 
covered by six to twenty large, closely appressed, polygonal, convex granules, 
of which one to six at eentre are mueh the largest, and may be 1:5 mm. to 2 mm. 
aeross. Marginal plates distinct, about thirty-two or thirty-three in each series, 
on each side of ray; proximally the plates are higher than long, and eovered 
with fifty or more coarse granules, subequal in size, but distally they beeome 
squarish, and some of the eentral granules beeome enlarged, polygonal, 
appressed. 

Aetinal intermediate areas moderate, with more than one hundred plates, 
but half of these ave in the series adjoining the adambulacrals, extending out 
about two-thirds the leneth of the arm; remainder arranged in three or four 
series, of whieh the first extends out to the seventh inferomarginal or further, 
and the last is confined to the vicinity of the first two marginals; all these plates 
are covered with coarse granules (few and very coarse on distal plates); on 


(5) Multispinus—=having many spines, in reference to the adambulaeral armature. 
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several of the proximal plates of the first series a conspicuous, very stout, ereet 
pedicellaria is present, with two to four, usually three, wide, blunt or truncate 
jaws; pedicellariae were not detected elsewhere. 


Fig. 1lla. Nectria maltispina, aboral view of holotype (4 nat. size). 


Adambulaeral plates with six furrow spines, becoming five and even ouly 
four distally, and three short, stout, prismatic spines on the surface of each 
plate; middle furrow spines longest, 2-5 mm. or more; adoral spine decidedly 
shortest, flattest, and widest; all furrow spines more or less prismatie, with 
angles and tips rounded. Oral plates with nine marginals, innermost very stout ; 


p 
` 
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on surface of each plate four low, stout, prismatic but round-tipped spines; on 
distal part of each plate are several similar but much smaller spines. Colour 
(dry), brown. 


Vig. 111b, Neelria mullispina, oral view of holotype (45 nat. size). 


Holotype: Reg. No. B. 413. 

There are three paratypes, which show no important differences, except 
such as might be expected from their smaller size, as R—57 mm. to 65 mm. 
The adambulacral armature shows only five furrow spines proximally, four 
distally, while on the surface of the plate there are three or more smaller spines 
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as well as the three large ones; proximally the three smaller spines stand in 
a series back of the three larger, and both are parallel to the furrow series, but 
distally the arrangement is less and less regular. Ju the smallest specimen the 
oral plates have their spines very regularly arranged (it is less casy to make 
out in the larger specimens) ; there are eight spines on each proximal margin, 
innermost largest; back of these is a series of four (on one side, five on the 
other) short, very stout spines; running along distal margin of plate is a series 
of similar but much smaller spines, five on one side, four on other; these series 
converge, of course, so that the distalmost spines of the two series are side by 
side; within the area enclosed by these regular series are two to four, usually 
three, small, blunt spines, like the distal marginals. 

There is no locality label with these specimens, but as they are said to have 
been taken by “Dr. Vereo, February, 1891,” it seems almost certain that they 
were collected in either Spencer or St. Vincent Gulf. They differ strikingly 
from the other species of Nectria in the eharacter of the dorsal tabulae, in the 
adambulaeral armature and oral plates, and in the pedicellariae. 


NECTRIA OCELLATA. 


Perrier, Arch. Zool. Exp., v, 1876, p. 4. 

There are twenty-eight speeimens of this well-known species, from Spencer 
and St. Vineent Gulfs, from Granite Island, Vietor Harbour, and trom unknown 
localities. They have been of great value in enabling me to understand the 
specific limits in the genus. They range in size from young ones with R only 
6-5 mm., to large adults, in which R = 90 mm. and more. In all, regardless 
of size, the dorsal tabulae are more or less nearly cireular, only very rarely 
sufficiently near together to become somewhat polygonal through mutual pres- 
sure, and are covered by more or less hemispherieal granules, which are rarely 
so crowded as to be in contact; in a few eases granules at or near the centre of 
the tabnla are eouspicuously larger than those nearer the margin, but they are 
never so crowded, so sharply polygonal, or so large as in N. multispina. 1n the 
smallest specimen there are three adambulacral furrow spines on the most 
proximal plates, and there are uo more in the largest specimen; this seems 10 
be a very constant specifie eharacter in N. ocellata, 

In order that the specifie characters of the five forms of Nectria now known 
may be made clear, I venture to offer the following key. I cannot agree with 
Fisher that my Mediaster monocanthus is better plaeed in Nectria, and hence 
| do not inelnde it. 
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a. Kurrow-spines of adambulacral armature, two to four, 
usually three; no eonspicuous pedieellariae on aetinal 
plates near mouth. 

b. Disk large, R = 2-5 to 3 r or br; rays wide at base 
tapering rapidly to tip; actinal plates with 
rounded granules, not usually so crowded but 
that the series of plates are easily seen. 

e. Dorsal tabulae with rounded or polygonal gran- 
ules, often crowded, the marginal ones 
thick, not flattened. 
d, Pedicellariae few or wanting; when pre- 
sent on adambulacral plates, they 
have three or four wide, blunt (or : 
truncate) jaws .. se a ocellata 
dd. Pedicellariae numerous; those on adanı- 
bulaeral plates with four to six 
pointed, spime-like jaws .. ..  pedicelligera 
cc. Dorsal tabulae with flat ‘‘granules’’ of very 
irregular shape and unequal size, not 
at all erowded; the marginal ones eon- 
spicuously flat and scale-like, forming a 


regular, radiating, marginal fringe .. ocellifera 
bb. Disk smaller, R — 3-5 to 4r or br; rays narrower at 


base, less tapering; aetinal surfaee covered 
with erowded, eoarse, prismatie granules, 
obseuring the series of aetinal, intermediate 
plates fe T ; 
aa. Furrow-spines, five to six; conspieuous pedicellariae present 
on first series of aetinal intermediate plates 
proximally; dorsal tabulae eovered by large, closely 
appressed granules, of which one to six at centre are 
much the largest, 1 mm. to 2 mm. aeross .. T maultispina 


macrobrachia 


In referenee to section a of the above key, L may say that i is not clear 
from Mortensen’s (ë) description and figures whether sueh pedieellariae are 
present in the New Zealand species, pedicelligera, or not, but the other pedieel- 
lariae of that species are surely distinctive. In addition to the peculiarities of 
the pediceNariae, the adambulacral armature of the New Zealand form indicates 
that Mortensen is right in regarding it as a separate species, but the dorsal 
plates and their covering granules, and the size and munber of the marginal 
plates are not essentially different from some Australian specimens of the same 
size. Attention must be ealled to the striking difference in covering of the dorsal 
tabulae as described by Mortensen, and shown in lis figure 9b (p. 298), and as 
revealed in his photograph (pl. 18, fig. 5). Different specimens from Australia 


(6) Mortensen, Vid. Med., xxix, 1925, pp, 291-293, 
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show a similar diversity, but how the unique holotype of the New Zealand speeies 
can have sueh tabulae as shown in fig. 9b without their showing thus in the 
photograph, is quite incomprehensible. 


PENTAGONASTER Gray. 
PENTAGONASTER DÜBENI. 


Gray, Proc. Zool. Xoc., 1847, p. 79. 

This typically Australian sea-star is represented by fourteen specimens, 
of which twelve have no locality labels and two are from Spencer and St. 
Vincent Gults, Vereo colleetion. They range in size from R—9-5 mm. to 
R = 67 mm., and in colour from white to deep purple-brown; one specimen is 
nearly vermihion-red, as in life. In the smallest specimen r = 6-5 mm., hence 


R = less than 1-5r; when R = 15 mm, r= 8, or R= a trifle less than 2r; 
when R = 32, r = 14, or R = 2-251; when R = 65 mm. to 67 mm., r = 25 to 28, 
or R = 2-32 to 2-71; the typieal proportion in adult speeimiens seems to 


be R=2-5r. Pedicellariae are abundant, espeeially in the large specimens. 
In the smallest speeimen there are four superomarginal plates on each side of 
each ray, the interradial largest, the distalmost smallest, but in speeimens with 
R= 15 mm. and 25 mm. respectively, although there are still only four plates 
on each side, the distahnost is as large as the interradial, or even larger. In 
specimens with R = 50 min. to 35 mm. there are five or six plates on each side 
of a ray, but the distal are smaller than the interradial, and if six are present 
the sixth is mueh the smallest. A specimen with R= 40 mm. has five plates on 
eaeh side of every ray, with the penultimate the largest, while a second specimen 
of the same size has six plates on each side of a ray, except in one ease where 
there are but five; in this speeimen the interradial plates are the largest. A 
specimen with R = 50 num. has six plates on six sides, and seven plates on four, 
with interradial plates largest. A specimen with R = 54 has seven plates on 
each side of a ray, with interradials largest. When R exceeds 60 mm. there are 
likely to be eight plates on a side, with the interradials deeidedly the largest. 

The inferomarginals in the youngest specimens eorrespond in number and 
position with those of the upper series, but after R = 30 mmn. there are gener- 
ally (but not always) oue or two more plates in the lower series; the additional 
plate (or plates) is (or are) at the tip of the arm, the distal superomargmat 
or two overlying two, three, or even four inferomarginals. 

The adambulaeral armature changes little during growth; there are two 
(rarely three) furrow spines, and two or three in the series immediately back 
of the margin, while in the largest speeimens there are three (rarely two) 
furrow spines and three or two spines in the following series. 
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Pedicellariae are not usually common on the oral side; there ave none in 
the smallest specimen, and only one in one of the big ones; the specimen with 
the most has sixty-ciehi, or an average of thirteen ov fourteen to each inter- 
radial area. lo small specimens there are many pedicelleriae dorsally, but there 
are none on the eleven primary plates; in large specimens practically every 
dorsal plate has from one to six pedicellariae, a total of more than six lInndred. 

The dorsal plates are often, if pot usually, quite flat, but they may be 
somewhat convex; particularly the primary plates and the proximal varinals 
fend to be somewhat couvesly elevated, 1u one speeimen the dorsal plates are 
all more ar less convex, while the first carinals aud the large interradials ave 
so warkedly elevated that it would be but a step to low tubereles. Possibly 
specimens oveur with sueh tubereles (as in P. sfibarus), but none are recorded, 
so far as T know. ' 

Mortensen (7) suggesis ihat my Pentuyonaster stiborus Irom Western 
Australa is identical with Astrogentum crassimaitiun Möbins. While this is 
possible, there ave three differences at least that must be reconciled before P. 
stibarus is ubaudoned. In the Western Australian species the primary plates, 
particularly the central one, tend to carry tubercles, or at least to be quite 
convex; nothing of this sort shows ii Möbius’s species. In P. stibarus there are 
many more plates both dorsally aud ventrally, particularly on the rays and in 
tle actinal interradial arcas. Finally, in P. stibarus, even in the young speci- 
mens, there are three adambulacral spines in both the furrow series and the one 
back of it, while in A. crassimanus there ave but two. 


TOSIA Gray. 
TOSIA AUSTRALIS. 


Gray, Ann. Mag. Nat. List. (1), vi, 1840, p. 251. 

The large minuber of Tosies in the collection has been a souree of dittienlty, 
beeause of the difference in appearance of the two extremes of the series, and 
the completeness of the intergradution between those extremes. On the one hand 
are those which have the marginal plates only shghtly convex and the terminal 
pair on eaeh ray not at all swollen. On the other hand are those with strongly 
convex marginals, aud baving the terminal pair couspicnously swollen. There 
does noi seem to be anv other differenee worthy of note between the two extremes. 
The first extreme is evidently typical Z. australis, while the other is snrely 
clsfreqoniun asirologorum Müller & Troschel. After a careful examination of 
the whole series, if seems to me worth while to retain the name astrologtun for 


(7) Mortensen, Vid. Med., Ixxix, 1925, p. 295, 
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those midividuals with ronspieuously convex marginal plates, but E au confident 
that they are merely a variety, and by no means a valid species, 

l am referring to typical 7. australis 107 specimens, ranging in size Troin 
Sanm, across (R = 4 wm. =) to 72 mn, (R = 538 ann.). There is a reasonable 
amount of coustaney in the number of siqperomarginals, as cighty-two specimens, 
including all the very small ones, have just thirty, six ou each side of the bods, 
and thirteen others have six au eaeh of four sides, There are three spreimeus 
with eight on each side, another has eight on eaeh of four sides, and another hus 
weht on cach of three sides. There are seven specimens with only five plites on 
une sule, bnt there is no case of five plates on more than onr side, and twenty-nine 
supero-mareiials is the smallest unmber noted in any specimen, seve one extreme 
aberrant deseribed later. The specimens with ouly five plates on one side are 
all less thau hall grown. The three spechnens with eight plates on eveh side 
are perfeetly symmetrical; one is 26 uni. across, and has only eight or nine 
inferomatyinals on each side; another is 29 mm. aeross, mud has twelve intero- 
marginals on each side; the third is 68 mm. across, and has fourteen intero- 
warginals on eaeh side, and the additional marginal plates ip both serics are 
distal, small ond symmetrically placed, obviously a normal addition with the 
Hervased size, 

While there are several vases of half-plates, or still smaller fragments 
inserted in the marginal series, there are only four aberrants that call for special 
comment, lu one there are six plates on cach of four sides, while ou the fifth 
side there ave nine plates, with a half-plate aud a still smaller fragment just 
below the antepenultimate plate; this specimen also has a nearly cirenlar madre- 
porite about 6 mm. across, double the uormal size. Another specimen has one 
side badly iwlefomned, with ten and a half supero- and fifteen and a half infero- 
marginals, Then there is an individual which is hexagonal in outtine, with six 
snperomarginals on cach of three sides, five on a fourth side, Tour on a fifth, 
and only three aud a half plates on the sixth side; seen front below, there are 
only five ambulaeral furrows at the mouth, but + min. out, one of these torks, 
giving rise this io the hexagonal form. Finally there is au extraordinary speci- 
men, about 50 mm. across, hi whieh the marginal plates ave greatly reduced in 
number. Jun interradius 1 (Loven’s system) there are (wo superomargiuals, 
three inferomargimals, aud three marginals which aay belong to cither series, 
but ouly two inferonareinals He below superomarginals; m 2 there is one 
snperomarginal with an inferomarginal below it, one distal marginal (hat froin 
iis size and form evidently belongs in the upper series, three large plates that 
may belong in either series, and three, or perhaps four, small distal plates, of 
Whieh only one is an inferomargmal; in 8 there are only two large marginal 
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plates, of whieh one is a distal superomarginal, the other doubtfnl, but there are 
three or four plates which are probably small marginals, and two of these belong 
to the lower series; in 4 there is one superomarginal, three subjacent infero- 
marginals, and five large marginals that may be either series; in 5, there are 
two superomarginals with four subjacent inferomarginals, three plates of 
uncertain position, and two or three small distal plates, of whieh one is probably 
an inferomarginal. In this speeimen, then, there are not more than forty-five 
marginal plates, instead of the ninety that it should have. 

Orienting the specimen, according to the madreporite, calling the ray 
opposite that plate anterior, or orienting according to the Loven system for 
echini, calling the ray to the left of the madreporite anterior, we do not find 
that there is any evident correlation between variations in the marginal plates 
and the anteroposterior axis; there are eight variations in one area, nine in a 
seeond, eleven in each of two others, and fourteen in the fifth. The fewest are 
in interradius one of Loven, the most im interradius three. 

In the smallest specimen the distal marginals of cach ray are the smallest, 
and the terminal plate is relatively large; there are six inferomarginals on each 
side, and each one corresponds exactly to the superomarginal above it. With 
growth, however, the distal superomarginal becomes the biggest, and this is 
indicated in a specimen only 11 mm. aeross, but the imferomarginal series has 
added another plate at cach end, so we now have forty infcromarginals to thirty 
in the upper series. In a typical half-grown specimen, 36 mm. across, there 
are fifty inferomarginals, the distal three on eaeh side of each ray underlying 
the large terminal superomarginal; the four median plates of the two series 
corresponding to caeh other in position exactly as they did in the youngest 
specimens. In typical full-grown specimens there are sixty inferomargmals, 
fonr distal ones underlying the distal superomarginal, and in those cases where 
there are fourteen inferomarginals on a side, five distal ones are overlain by the 
very large distal superomarginal. AH these facts go to show that growth is 
provided for in the ease of the superomarginals by increasing the size of the 
plates, especially the distahnost, while in the ease of the inferomarginals, 
although the median ones make some increase of size, so as to maintain their 
relation with the plates above them, growth is chiefly provided for by additional 
plates distally. l 

Obviously Tosia australis is a common sea-star on the South Australian 
eoast, and the following localities are represented in the present collection: St. 
Vincent Gulf, Spencer Gulf, Kangaroo Island, Port Lincoln, off Althorpe Island, 
Wallaroo. 


3y+ RECORDS OF THE S.A. MUSEUM 


TOSIA AUSTRALIS var. ASTROLOROGUM. 


Astragammun astrologormm, Miller & Troschel, Sys. Ast, 1512, p. 54, 

Lam labelling with this varietal name thirty specimens which are recogniz- 
able by their swollen distal supcromarginal plates and their correspondingly 
less pentagonal form. This is best illustrated by comparison of two specimens 
in which R = 30 min. In the typical 7 australis r = 24 mm., and the distal 
superomarginals are hardly 6 mm. long and less than + mm, high; in T. astro- 
fogertm r == 20 min, aud the distal superomarginals are 8 am. long and over 
um. igh. Of course these two individnals look very unlike, but there are all 
degrees of intergradation, so I cannot believe they are essentially different. It 
is doubtful whether the use of even a varietal name is justifiable, for it 
is certain that specimens of T. asfroloyorunt over in the sawe dots with typical 
T, australis, but ihe question must be settled at the shore and not iu the museum. 

Of the thirty specimens called F. asfrofayorum, the smallest is 153 mw. 
across, and has thirty supero- and forty inferomarginal plates; the largest is 
55 mm. across, and has thirty-two supero- and fifty-seven inferomarginals. Only 
nineteen of the thirty have thirty superomarginals; Tour have thirty-one. four 
have thirty-two, aud three have thirty-seven; those with thirty-seven have eight 
on each of two sides, and seven ou the others. Not a specimen shows ouly five 
superomarginals on one side. Tu several specimens the median superomarginals 
(e, those not terminals) are so elevated as to appear as though they bore a 
blunt tubercle. 

The localities represented are Spencer and St. Vineent Gulfs only, though 
one lot has the label, © Port Willunga, St. Vincent Gulf.” 


ANTHENEA Gray. 
ANTHENEA FLAVESCENS. 


Hoste flavesceus Gray, Ann. Mag. Nat. List, (1), vi, 1540, p. 273. 
‘luthencu flucescens Perrier, Arch. Zool. Exp., v., 1876, p. 92. 

A single clathenea, hearing the Jabel North Aastralia,’? seems to be the 
adult. of this little-known species. Lt resembles Doderlein’s var. nada (5) in the 
deficiency in dorsal pedivellariag, bit 1 believe that the number and arrange- 
merl of the dorsal pedivellavtae are subject to great individual diversity, aud 
are also influenced by age, so | doubt the validity of nudu as a constant variety, 
The present specimen has R= 59 mm. and r= 27 mm., aud hence is much 
larger than any speciinen available to Döderlein, yet the nunther of marginal 
plates is practically the same, thirteen or fourieen in the upper series and fifteen 


(5) Döderlein, Jahrb. Nassau. Ver. Naturk., lxviii, 1915, p. 42, 
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or sixteen in the lower. Ou only three or four of the superomarginals is there 
a pedicellaria, but each one carries a conspicuous tubercle or low capitate spine, 
aud the distal oues have two or even three such tubereles, though they are 
smaller than those on the proximal plates. Maeh inferomarginal, except the 
dlistalmost one or two in each series, carries a large pedicellaria, besides fifteen 
to twenty coarse granules and three or four times as many very small ones; 
many of the plates carry a second smaller pedicellaria, and rarely there is a 
third; the distalmost plates have only three to ten coarse granules and prae- 
tically none of the very small ones. The dorsal plates are not easily made out, 
except on the distal half of each ray. Nearly all of the carinal plates carry 
small tubercles, but very rarely is there more than one to a plate, and on many 
plates, especially on the ray opposite the madreporite, even one is wanting. 
Similar but smaller tubereles, or more properly granules, replace pedivellariae 
on a large proportion of the adradial and other dorsolateral plates. The actino- 
lateral plates cach carry two to seven eoarse granules and a large pedicellaria ; 
here and there the pedieellaria is wanting. The armature of a typieal adaimbu- 
lacral plate consists of a furrow series of five spines, the middle three subequal, 
the other two mneh smaller, and three very stout, blunt spines on the oral 
surface of the plate, two adjoining the furrow margin, and one behind then; 
this third spine is often wanting; of the marginal pair the distal one is usually 
the larger, and near the tips of the rays is the only one present. On some of 
the adambulaeral plates near the mouth a pedicellaria is present on the adoral 
side. It is evident that the adambulaeral armature in the present specimen is 
much more like that given. by Döderlein for typical wl. flavescens than it is like 
what he found in his variety nuda. 

It seems to me fair to conclude that the present specimen is au adult, 
though not necessarily a full-grown, example of A. flavescens (Gray), and that 
Doéderlein’s variety nuda is within the limits of the normal variation of the 
species. 


ANTHENEA TUBERCULOSA. 


Gray, Proc. Zool. Soc., xv, 1847, p. 77. 

This paper of Gray’s was also printed verbatim in the Ann. Mag. Nat. Hist., 
xx, 1847, p. 198 (not vol. x as given by Döderlein, 1915, op. cif.). The Royal 
Society Catalogue gives precedence to the P.Z.S. paper; in fact, in this particular 
instanee no reference is made to the publication in the Annals. 

There are four specimens of this common North Australian species, but 
only one has a locality label, and that one is merely from ‘‘North Australia. ’”’ 
Although they range in size from R = 50 mm. to R= 90 mm., they show very 
little diversity, but agree well with Déderlein’s (1915, op. cit.) deseription and 


figures. 
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ANTHASTER Doderlein. 
ANTHASTER VALVULATUS. 


Oreaster valvulatus Miller & Trosehel, Arch. Naturg., ix, 1843, p. 115. 
Anthaster valvulatus Döderlein, Jahrb. Nassau. Ver. Naturk., Ixviii, 1915, p. 30; 

pl. iii 

This remarkable sea-star has been known hitherto only from the holotype, 
whieh is in Berlin, and was collected by Preiss in ‘* South-west Australia.” It has 
R = 107 inm., and has been admirably reclescribed and figured by Döderlein. 
The presence of thirteen specimens in the eolleetion before me is therefore of 
grcat interest, and some notes upon them will be of interest. While they agree 
in the main with Déderlein’s description and figures, they show some differences 
in the dorsal and marginal tubercles and in the adambulacral armature. 

The smallest speeimen, labelled ‘‘Goniodiscus seriatus M. & T., Kangaroo 
Island,” has R = 42mm. and r = 2] mm. A second specinten with it from the 
same locality is only a trifle larger. The pedicellariae show that they are not 
Goniodiseus seriatus, but are young Anthasters. In the smaller individual the 
only dorsal tubercles are five, placed one at the base of each ray on the most. 
proximal plate of the carinal series; in the larger specimen there are some 
additional tubercles on other carinal plates, two to four on each ray, but only 
three or four of these are big enough to be at all noticeable. There are twelve 
superomarginal plates on each side of each ray, and only the four or five distal- 
most have tubercles large enough to mention; nearly every plate has a pedicel- 
laria, and often there are two. The inferomarginals are essentially the same as 
the upper series in number, size, and gencral appearance, but their pedicellariae 
are somewhat larger though scareely equal to those occurring ou nearly all of 
the actinolateral plates. lu the adambulaeral armature there are eight spines 
in the furrow series, though the first and last are very small; there are three 
short, wide, blunt spines in the second series, and two or three much smaller 
ones in the outermost row; there is usually a pediceHaria on the adoral margin 
ot cach plate. 

The largest specimen has R = 112, r = 52, and breadth of arm at middle 
about 40 mm. There are fifteen superomarginals in each series, and the 
same number in the lower serics. In appearance and tuberculation they are 
hike those of the smallest specimens. Dorsal tubercles rather ninnerous, occur- 
ring on most of the earinal plates, most of the disk plates, and on many other 
plates at the base of the rays, but they are rarely present on the distal part of 
the rays. The adambulacral armature is similar to that found in the smaller 
specimens, but there are often nine spines in the furrow series. AH the spines 
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are stouter, particularly those on the aral surface af the plate, where there are 
aften three series, though the outermost may consist of only a single spine. 

The specimens af intermediate size ave very similar to the others, The ebiel 
diversity is in the number and conspicnousness of the dorsal tubercles, for there 
is very little diversity in the armature af cither (he marginal or adambulacral 
plates. One specinen with R = 80mm. has only nine or ten dorsal tubercles, 
while another with R = 77 mn. bas abont 180. Tn all cases the five primary 
tubercles are the largest, but they are seldom more than 3 an. high, aud their 
basal diameter is about equal to the height. They are thus mneh smaller than 
ju Miller & Troschel’s type. 

All of the spechnens are “mmnsemn eolonr,’? dull yellowish or brown of some 
shade, but there are (wo plaster casts in the eollection whieh were evidently 
painted to show the colenr in bre. These are both a deep violet-red above, but 
me ds pure white Gurpainted) on the oral surface, while the other is cvolonred 
a fine salmon-red along the ambulaera, with a slight violet tinge to the red of 
the intervadial areas. tt is possible that there is considerable diversity in the 
colouring of tlie aval side. but it is not at all likely that it is ever pure white. 

The species is apparently common on the South Australian coast, bnt ihe 
ouly definite loealitirs indicated besides Kangaroo Island are St. Vincent Gulf, 
Althorpe Island (Dr. T. C. Vereo), Glenele (Mr. A. ET. Beaumont), and South 
Anstralian eaast (W.J. Conroy). 


Kamity OPHIDIASTERIDAE. 
AUSTROFROMIA H. L. Clark. 
AUSTROFROMIA POLYPORA. 


Fromia polypora H. L. Clark, Endeanour Resa iv, 1916, p. 51; pl. xiv, figs. 1 
and 2. 
Austrofrania polypord U. U. Clark, Dept. Mar. Biol, Carn. Dust.. N, 1921, p. 48. 
There nre three specimens of this imperfectly known species, Dnot unfortu- 
nately not one af them has a loeality label. The smallest has R = 65 mm., and 
the colony (in aleohiol) is recdelish-bnti, suggesting that the speeies is more or 
less ved in life. The other specimens are dry, and much larger than any 
previously known. In one R = 95 mm., r= 19 nmm., and br = 19 mm., hence 
R=Sr or br. The other has R = 112mm, r= 22 mm., and br =27 nm.. 
henee R = 5r but only 4 br. In the smaller specimen the rays are very hitle 
flattened, but are quite terete, while in the larger there is a little more iudica- 
tion of flattening, but it is not at all marked. Ju each specinen the actinal 
interbrachial areas are so large that there are five, and possibly six, series of 
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actinolateral plates, but owing to the close granulation of all plates it is not easy 
to make out the various series, and even the marginal plates are mueh obscured. 
The colour of these dry speeimens is bright brown, with a yellowish tinge; in 
the larger one the disk and bases of the rays on the upper surface are ahnost 
black, and this dark colour extends orally on three rays alinost to the ambulaeral 
furrow, but it does not approach very near to the mouth; in the smaller speeimen 
this dark area is only faintly indieated on the upper part of the bases of the 
rays, the greater part of the disk being quite free from it. After careful 
examination I am led to believe that this dark colour is not normal, but is due 
to some oily material, perhaps the stomach contents or a seeretion from the 
hepatic glands, which has stained the specimens. 


Famity ASTEROPIDAE. 


PETRICIA Gray. 
PETRICIA VERNICINA. 


Asterias vernicina Lamarck, Anim. s. Vert., ii, 1816, p. 554. 
Petricia vernicina Fisher, Zool. Anz., xxxiii, 1908, p. 357. 

A fine series of thirty-four specimens ranges in size from R = 30 mm. to 
R = 58 mm. There is considerable diversity of form, aside from the differences 
caused by preservation. At one extreme is a specimen with R = 50 mm., r = 25 


mu., and br at $R = 24 mm.; at the other is a specimen with R = 55 mm., 


r = 25 mm., and br at 3R — 18 mm.; most specimens are intermediate between 
these two extremes. Most of the alcoholie speeimens are dull red-brown in 
colour, but a few are light yellowish-brown, or even a dirty cream-eolour; dry 
specimens are dirty white, yellow-brown, red-brown, or very dark red-brown. 
As regards the big pedicellariae characteristie of the genus, there is the 
greatest diversity; there should be one in each actinal interradial area, near 
mouth, and one at the base of eaeh ray, on each side dorsally, fifteen in all, five 
oral and ten aboral. But this svimmetrieal condition is very rare, aud is shown 
by only one of the thirty-four speeimens. Only one other specimen has five 
oral pedicellariae, and fifteen specimens lack them altogether; four specimens 
have four, fonr have three, five have two, and four have a single one; thus the 
thirty-four specimens average only one and a half oral pedicellariae apieee. 
There are six speeimens which have ten aboral pediecllariae, one has eleven, and 
one has twelve; two have nine, two have eight, three have seven, three have SIX, 
two have five, four have four, six have three, one has two, two have but one, 
and one specimen has none at all; thus the thirty-four speeimens average ouly 
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six aboral pedicellariae caeh. The individual with twelve aboral pedicellariae 
is symmetrically six-rayed, with R = 43 mm., but it has only two oral pedieel- 
laniac. It is interesting, though probably not significant, that five individuals 
have no oral and only three aboral pediecllariae. It must be said, however, that 
twenty-cight of the thirty-four Petricias are in alcohol, and many of them are 
more or less distorted; henec, owing to the thick, fleshy skin which covers the 
whole animal, the aboral pedicellariae are often difficult to deteet, and it is not 
unlikely that some have been overlooked. Their presence does not seem to be 
correlated in any way with size; in the smallest specimen there are two oral 
and seven aboral pedieellariae, while in the largest there are no oral and only 
four aboral; there is, however, no indication that the pedieellariae tend to 
decrease or disappear with age. 

Unfortunately there are no loeality labels with any of the specimens except 
the smallest, whieh was taken by Dr. Vereo in Speneer or St. Vineent Gulf. 


OrverR SPINULOSA 


Famity ASTERINIDAE. 
ASTERINA Nardo. 
ASTERINA ATYPHOIDA. 


H, L. Clark, ‘Endeavour’? Res., iv, 1916, p. 57. 

There is a fine series of thirty-nine speennens of this little-known but easily 
reeognized species; the smallest are about 12 min. aeross, while the largest are 
22 mm., and thus somewhat bigger than the original specimens. One of the 
22 mim. specimens has R = 1] mnt. and r = 11 mm., and is thns almost circular 
in outline, but another has R = 11 nm. and r = 10 mm., and is distinetly pen- 
tagonal. There is little diversity in the appearance of the upper side, but some 
individuals have more than others of the pointed granules along the proximal 
margins of the plates. Orally there is very little diversity, the species eharaeters 
seeming to be remarkably eonstant. There is no hint as to the colours in life, 


all of these specimens being ‘‘mnseum ecolour,”’ 


ranging from nearly white to 
pale brown, nsually yellowish, oecasionally reddish. 

Most of the speeimens (twenty-three) are from ‘‘Spencer or St. Vincent 
Gulf,’’ but eight are from ‘‘between Trowbridge Light House and Baekstairs 
Passage,’’ seven have no locality label, and one is from ‘‘between Backstairs 
Passage aud the Pages, 1888.” 
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ASTERINA CORONATA FASCICULARIS. 


Fisher, Bull. 100, U.S. Nat. Mus., iii, 1919, p. 414. 

There are three dry, dull-eoloured specimens of this little-kKnowi species, 
bearing the labels, ‘‘N. Territory’? and “North Australia.” Fisher (1.c.) 
lists an Asterina trom Port Essington as of this subspecies. The present speel- 
mens have five rays each, and R ranges from 20 mm. to 30 mm. There are 
about fifteen to twenty-two enlarged abactinal plates on eaeh ray, but these are 
eonspicuous wore for their elevation than for their size. There are six to eight 
oral (marginal) spines, usually six furrow spines (oeeasionally one or even two 
more), and four to six, usually five, pointed spinelets in a group on eaeh aetinal 
intermediate plate, of whieh one or two are distinetly larger than the others. 
Pedieellariae such as Fisher deseribes and figures for the subspecies ewerces 
oeeur in the largest specimen, and are common in one of the smaller ones, biit 
T do not find them in the third, which is, however, rather poorly preserved. 
These specimens are thus intermediate between the subspecies euerces and 
fascicularis, but on aeeonunt of the aetinal intermediate spinelets and the 
geographical origin I refer them to fascicularis. IT confess to some doubt, how- 
ever, as to whether the various subspecies of coronata will prove to be reeogniz- 
able when a considerable amount of material is available for study. 


' ASTERINA CRASSISPINA (”) sp. nov. 


Rays five, rounded into blunt tips; R = 20 mm., r = 11 mm., br. = 12 mm, 
General form stellate; dorsal plates not imbricating, and with the exception of 
a few near base of ray, not ereseentie; eovered with blunt spinelets, searcely 
twice as lone as thiek, forming a rather uniform granular eoat all over dorsal 
side. Papnlae rather numerous; a double row along midradial line (7.e., a series 
on each side of the row in carinal plates), and three or four rows, on each side 
deereasing in length outwardly, so that the outermost has only two papulae. 
Madreporite, small, triangular but rounded, very near centre of disk. 

Oral surfaee with rather large interradial areas; aetinal intermediate plates 
each with one or two, usually two, wide, blunt, flattened spines, a nullimetre 
long or less, and almost half as wide as long. No pedieellariae. Adambulaeral 
plates with furrow eomb of four subequal spines about 1-25 mm. long and 
rather slender; on surfaee of plate are two blunt, heavy spines, like those of 
the aetinal intermediate plates, but somewhat larger. Oral plates with six 


(9) Crassus=heavy, thick-+-spina=a thorn, spine, in reference to the very stout spines of 
the oral surface, 
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marginal spines, innermost longest; on each oral plate is a huge suboral spine, 
1:75 mm. long, 60 mm. to 75 mm, wide, squarely truncate, flattened. Colour 


(dry), dull yellowish, 


Fig. 112. clsferina erassispina;s a, aboral view (nat, size): D, oval view of holotype (x4). 


Holotype: Reg. No. E. 425. 
The unique type bears the label “N. Australia,” indicating that the coast 
of the Northern Territory is the locality whence it came. T is in rather poor 


condition, but its distinctive characters are well marked. 
PATIRIELLA Verrill. 


PATIRIELLA CALCAR. 


Asterias calear Lamarek, Anim. s. Vert., ii, 1816, p. 557, 
Asterina calear Gray, Ann. Mag. Nat. Mist., vi, 1841, p. 290. 
Patiriella calearn Verrill, Amer, Jour, Sei., xxxv, 1915, p. 484. 
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There is a good series of twenty-six specimens of this well-marked species, 
ranging from R= 16 nun. to R=5tinm. All have eight rays. The colour 
ranges from nearly white to dark brown, but there is na hint af the fine eolaurs 
of life. The localities represented are: New South Wales: Bondi, Zietz coll., 
1906, November, South Australia: Guichen Day, Mr. A. Zietz, 1889. Mareh; 
Buconuter Bay, Dr. R. HL Patleine, 1886; St. Vincent Gulf, Dr. Verea, 1889; 
St. Vincent and Spencer Cults. 


PATIRIELLA EXIGUA, 


Asterias éxigua Lamarck, Anim, s. Vert.. ii, 1816, p. 554. 
Asterina ecigua Perrier, Arch. Zoal, Exp. v, 1876, p. 222 (302). 
Patiriella exigua Vervill, Amer, Jour, Sei, xxxv, 1913, p. 4S4. 

This well-kuown species is represented: by twenty-five specimens fram: New 
South Wales, Bondi, 1906, Navemtber, A, Zietz eoll. (ten); Sonth Australia, St. 
Vincent and Spencer Gults (twelve); 


Kangaraa Island (two); and North 
Australia (one). The two speeimens from Kangaroo Island aud one af those 
from Bondi have bul four rays, while one from Boudi has six rays. AH of the 
specimens are small, ranging fronr R =—+mm, to R= iLinm.; thus the largest 
is ttle more than half the size of filly-grawi specimens. Noue shaw any trace 
of the colour possessed in life. ‘Phe speeies is readily distinguished from P. 
regularis, and, when six-rayed, from small specimens of P. gunnii hy the hare, 
smooth area back of the aval plates in the actinal interradii; this bare area may 
redeh half-way to the qmareiu, and is very characteristic. 


PATIRIELLA GUNNII. 


-Lsferina gunnii Gay, Ann, Maw, Nat. Hist. (1). vi, 1840, p. 289, 
Paliriella gunni Verrill, Amer, Jour, Sei, xxxv, 1973, p. 484. 

The large servies of this eharacteristically Australian sea-star contains 163 
specimens, which range in size from R= Tim, to R= 70mm. An equally 
great diversity is shown in form. in part due to difference in the propartion uf 
R to r, Dut chiefly dne io difference in preservation. In rare cases r=— R, and 
the outhne is thus approximately eivewlar; more eonmmonly R = 1-16r, aud the 
outline is hexagonal; but often the vays are more prolonged, and R = 1:20 10 
155r; in extreme cases R= l-5r. Dried specimens are offen very fat, the 
vertical diameter not execeding OG of the horizontal; more commonly it is 
‘10 to +20, and in some well-preserved speejmens rises to -30 or mare, in extreme 
cases ta c40. OF the 163 specimens, 140 (8566) have six rays, and sixteen (or 
aboni 10%) have seven, while there are five with eight rays and one with oily 
five. One specimen has an ambulacral furrow forked half-way between mouilhi 
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aud tip, so that there ave six and a half furrows; seen from above the Speciien 
has seven sides, but two are shorter than the other five. Fight-rayed specimens 
with long rays might be confused with P. calear. but the paired spines on the 
autinolateral plates distinguish then at onee. Small specimens night he con- 
fused with P. eeigua, especially if there were only five rays, pnt the absence 
of the large suboral spine on the mouth plates always distingmishes P. gunnii. 

AIL of the present series are ‘anuseum colour,’ ranging from dirty-whitish 
to very dark brown; one or two show distinctly reddish shades. The localities 
represenied are all in South Australian waters, but most of the specimens have 
no locality labels; there are specimens, however, from Port Lincoln, St. Francis 
Island, Althorpe Istond, Kangaroo Island, and Si, Vincent and Spencer Gulfs, 
Verea coll, One specimen is labelled “udsterina regularis Vervill, New Zealant” ; 
it is, however, a iypical hexamerous South Austvalian P.-qrani, aud we must 
interpret the “New Zewland’? as merely an indication of the region inhabited 
by P. reqularis, with which species this specimen was wrongly identified. 


NEPANTHIA Gray. 
NEPANTHIA BREVIS. 


Asterina (Nepanthia) brevis Perrier, Areh. Zool. Kixp,, v, 1876, p. 241 (821), 
Nepanthie brevis Sladen, ‘* Challenger’? Rep., xxx, 1989, p. 587. 

There is a single specimen of this fine species from ‘North Australia’? di 
is filly grown, R equalling 45 mm, It is t mnsenm colour.” and shows no trace 
of the handsome markings possessed when living. 


NEPANTHIA GRANDIS ('") sp. nov. 


R=401nm to 451mm, r = 23 min to 25 mm., br = 25 mm. to 29 mm.; R= 
1-75 yr or 1:6 br: form movre or less markedly stellate, margins, especially in 
merradii, more or less extended, flattened, and apparently flexible in life. Disk 
and median portion of rays well arched, oral surface very flat. Rays five (af dhe 
twenty-six specimens, three are six-rayved), tapering gradually to a rounded anl 
rather wide tip. Disk and median portion of rays covered by irregularly 
arranged plates of several sizes, theiy elevated centres roundish, elliptieal, or 
erescentic, and densely covered with very delicate, glassy spinelets; the elevated 
part of the plate which carries the spinelets is nearly as high as the length of 
the spinelets themselves; scattered among these plates are the papulac, often 
single, especially along margin, but) proximal to each of the larger plates on 
base of rays they are in pairs or groups of three, aud on the disk there are 
from four to seven in a group; in the imterradial areas and along the margins 


(10) In reference to the size as compared wilh other members of the genus, 
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of the rays the plates are much smaller, the elevated portion is more or less 
cirewar, and they are arranged in reeular, crowded, longitudinal series, among 
which there are no papulae; in small specimens there are five or six such series 
on each side of each ray, but in the large specimens the niunber rises to nine 
or ten, and the contrast between them and the median area of irregularly 
arranged plates may be very marked, although, like them, they are densely 
covered with fine spinelets, Terminal plate rather small and covered with 
spinelets. Madreporite small, near centre of disk; often overshadowed by its 
neighbouring plates, and not easy to see. 


Fig, 113. Nepanthia grandis; a, aboral view and h, oral view of holotype; e, aboral view and 
d, oral view of juvenile (24 nat. size). 


Oral surface entirely covered by rhombic plates. the outlines of which are 
indistinct; the eentre of each plate is elevated into a cireular knob, densely 
covered with spinelets just like those of the aboral side; the plates are largest 
just back of the oral plates, and become very small at the margin; they are 
arranged in definite transverse series, which are, of course, oblique on the inter- 
radial areas, but come to be at right angles to the ambulacral furrow on the rays. 
Adambulacral plates with a furrow series of six to eight blunt, relatively long 
and stout (actually they are slender) spines, back of which is an equal number 
of somewhat smaller ones, and back of them, covering the rest of the plate, are 
numerous slender spinelets, like those of the actinolateral plates. Oral plates 
very similar to the adambulaeral, bnt the eight marginal spines are larger, 
especially those at tip of jaw; surface of plate well covered with spivelets, 
Colour ranges from nearly white to deep reddish-brown, but there is no indi- 
cation of what it may have been in life. 
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Holotype: Reg. No, B. 430. 

There are twenty-six specimens at hand of this somewhat perplexing form, 
whieh | have placed in Nepanthia, in spite of its relatively large interradial 
areas, because the skeleton, the covering of spinclets. and the adambulacral 
armature all seem to indicate its position in that genus. ‘Phe smallest speciinens 
have R only 7 mm. or 8 mm, and are very Aslerina-Gke iu appearance, but 
earelul examination shows they are essentially like the adults. The largesi 
specimen has R = 60 nm. and r = 25 mm, hence R= 2-4; there are eight to 
eleven furrow spines ou the adambulacral plates. OF the six-rayed) specimens 
two are very small, but one has R ==40 mm.; it is fairly, but not perfeetly, 
symmetrical. All of the spechnens are apparently From the South Australiau 
voast, chiefly Verco collections from Spencer and St. Vincent Gulfs; one small 
spechucn bears the label “Tumby Bay.” 


Faļmity KCHINASTERIDAL. 
ECHINASTER Miiller & Troschel. 
ECHINASTER ARCYSTATUS. 
IL. L. Clark, Ree. W. Aust. Mhis., i, L914, p. 148. 


This species, hitherto known only from the holotype, takeu on the Western 
Australian enasi, is apparently not rare in Sonih Australian waters, for there 
are four specimens in the present collection, Unfortunately only one has a 
definite locality label; this reads, Between Dackstairs Passage aud the Pages. 
Dredged in 25 fathoms. Fidd Nat. xp, April, 1888.7 ‘This specimen has 
R = 65 inn, and is very well preserved, while two others of about the same 
size are in less satisfactory condition. The fourth specimen is a very huge one, 
with R = 172 mm. and r = 22, so that R is almost equal to Sr. In the smaller 
specimens, and in the original holotype, R=6 5r. The anus are very slender 
on the big individual, with br = 241mm. at base of arm and only 16 main. at 
middle, hence R =T br at base, and ahnost 11 br at middle of arm; in the 
smaller specimens R = + or 5 br at base and only 6-6 by at middie MI of tle 
specimens are dull brown in their dried condition, but there are indications 
that the colour in He is deep red or red-brown. 


ECHINASTER GLOMERATUS. 


Th. bL. Clark, ‘Endeavour’? Res., iv, 1916, p. 2. 

There ave three dry specimens of this species, originally found near Kan- 
varoo Island; two are without locality labels, while the third was taken 
“Between Backstairs Passage and the Pages. Dredged in 25 fathoms. Wield 
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Naturalists’ Exe., April, 1888”; it is thus from the same place, and taken at 
the same tune as the specimen of W. arcystatus, referred to above. Like the 
latter it is in excellent condition, being admirably preserved; it has R = 100 
mm., r= 20 mm., and br = 20 mm.; the heaps are very conspicuous, and the 
spinelets taller and sharper than in the holotype. The colour is a bright yellow- 
brown, not at all suggestive of a red colouration in life. The other two speeimens 
are not in sneh good eondition, as they are crusted over with some foreign 
material, having apparently dried with the evaporation of the spirits in which 
they were preserved; one was, in life, evidently mneh like the specimen from 
Backstairs Passage, but the arms are relatively wider at base (R = 97, but 
br = 25 mni.), aud more tapering; the other has R = 90, br = 18 mın., and 
arms tapering httle, but its chief peculiarity is that the ‘Sheaps’’ bear more 


numerous, shorter, and blinter spimelets; this specimen thus approaches the 
variety extremus, deseribed beyond. 

Besides the dry specimens there are four in alcohol, two without locality 
labels, and two from the Vereo colleetions in Spencer and St. Vincent Gults. 
The two without loeahty are in rather poor condition, and are of snch a light 
brownish-yellow there is little doubt that they have been bleached by the 
alcohol; in one, R = 80 mm., br = 19 mm., and the arms are flat and tapering, 
while in the other, with R = 75 mw. to 80 mm., and br = 17 mm. to 18 mm., the 
arms are stouter, more eylndrical, and less tapering. The Vereo specimens are 
smaller and in better condition; one has R= 55 mm. to 60imn., with br. = 11 


mm. to 12 mm., and is bleached to a very pale brownish-vellow; the other has 
R= 65mm. to 7) unn., with br = 15 mm. to 16 mim., and the colour is yellow- 
brown; both speciinens are quite typical. 


ECHINASTER GLOMERATUS var. EXTREMUS ('') var. nov. 


R = 60 mm., r = 12 mm., br = 12 nmi., R=5r or br. Rays nearly cylin- 
clrical, tapering but little. Tea ps of spinelets, mumerous, very large, in seven 
to nine longitudinal series, with four to twenty or more short, stout, blunt 
spinelets or coarse granules; three to nine papulae in each area. Colour, yellow- 
brown. 

Holotype: Reg. No. B. 482. 

This specimen has no locality label, but there is no reason to doubt that 
it came from South Australian seas, probably from St. Vincent or Spencer Guilt. 
The general appearance is so striking it seems desirable to give the form a 
name, though it probably intergrades completely with the typical foru. 


(11) In reference to the extreme development of the heaps of spinelets. 
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Fie, 114. Kehinaster glomerulus var. eclreuues; aboral view of holotype (nat, size). 


PLECTASTER Sladen. 
PLECTASTER DECANUS. 


Nehinasler decanus Müller & Troschel. Arch. f. Nature., ix, 1844, p. 114. 
Plectaster decanus Sladen, *‘Uhallenger Rep., xxx, 1889, p. 535. 

There are seven specimens of this typically Australian sea-star, but none 
are in very good condition, and only two have locality labels; these two are 
from Spencer and St, Vincent Gulfs. The size ranges from R = 50 mm. to 
R = 105 mm., while the breadth of the arm ranges from -25 to -33 R. The 
only one of the individuals which offers anything of special interest is one 
without locality, in whieh h = 93 mm. on two rays, while the other rays are 
less than 70 non, Careful examination shows that one of these was broken (or 
bitten?) off, and has not regenerated, while the other two were evidently broken 
long ago, and have regenerated 33 mm. to 35 mm. (or more). The remarkable 
feature is that on the regenerated portion of these arms the typical network of 
ossicles is lacking, and is replaced by isolated elevations bearing spinelets or 
granules, much as in Hehinesler glomeratus, clearly indicating the stock whence 
Pleelaster has sprung. There is no corresponding iodification on the oral 
surface. 


398 RECORDS OF THE S.A. MUSEUM 
Famity ASTERIIDAE. 


CORONASTER Perrier. 


CORONASTER sp. 


A single small sea-star without loeality has given me much difficulty, and 
it is only with great hesitation that I have deeided to place it temporarily in 
Coronaster. Its distinctive features are so many aud so striking that additional 
speeimens will be readily recognized, and it is to be hoped that adult specimens 
will soon be found. It is probable that this specimen was taken by Dr. Vereco 
in his dredging in Speucer or St. Vincent Gulf. 

The present individual is obviously young. There are six rays, 12 mm. to 
19 mm. long; madreporite large, close to margin of the very small disk; abactinal 
skeleton a very open mesh-work, as nsual in Coronaster, with a earinal series 
of cruciform plates aud a superomarginal series on each side; near base of ray 
there may be one or more dorsolateral plates. Mach plate carries a single slender 
spine encircled with a wreath of pedicellariae, but on the smaller spines there 
are few pedicellariae in each wreath. There are some very small seattered 
pedicellariae on the disk, but there do not seem to be any on the rays. In spite 
of the large naked areas left between the skeletal plates, there are very few 
papnlae, often only one to each area, occasionally as many as fonr. 

The interomarginal plates adjoin the adambulacral series; there is about 
one to each millimetre of the ray; the single spine is slender, acute, 1 mm. to 
1:3 mm. long, not very much longer than the spines of the snperomarginal 
series. Each inferomarginal spine bears a conspicuons wreath of pedicellariae. 
Adambulacral plates abont three times as numerous as the inferomargiuals, 
couspicuonsly aud consistently diplacanthid, with long, slender, but uot acute 
spines, the outer one a trifle longer, stouter, and blunter than the inner. There 
are no pedicellariae in the furrow or on the adambulacral spines. 

In each actinal interradial area, just back of the oral plates, is a huge 
major pedicellavia, strongly unguiculate, similar to those of C. volsellatus, but 
with the ‘‘wrist’’ shorter and stouter. No other major pedicellariac are to be 
found. Pedicels biserial throughout. 

The small number of rays and the searcity of major pedicellariae make me 
hesitate to call this little sea-star Coronaster, but the form of the major pedi- 
eellariae, the abactinal skeleton, the marginal and adaimbulacral armature, all 
indicate a close relationship to that genus. 
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COSCINASTERIAS Verrill. 
COSCINASTERIAS CALAMARIA. 


Asterias calamaria Gray, Ann. Mag. Nat. Hist., (1) vi, 1840, p. 179. 
Coscinasterias calamaria Perrier, “Travailleur et Talisinan’’ Ech., 1894, p. 106. 

There are fifty-one specimens of this common and characteristic Austral- 
asian species, ranging in size from R = 15mm. to R = 225 mu, and in number 
of rays from seven to fourteen. Appareutly eleven is the normal number, as 
thirty lave that many rays, while only four have twelve, one has thirteen, and 
one fourteen; in this last the rays are evidently of three, and possibly four, 
different age-sets. Symmetry is rare, but one specimen with eleven rays has 
than approximately equal and about 120 mm. long. All sorts of combination 
of large and small rays occur, and it is difficult to see any indication of method 
or sequence in the addition of new rays. 

Most of the specimens have no locality label, but several very fine ones are 
from Kangaroo Island, and there are also good ones from Althorpe Island, 
collected by Dr. Vereo. A number of small ones are from Port Vincent, St. 
Vineent Gulf. 


ALLOSTICHASTER Verrill. 
ALLOSTICHASTER POLYPLAX. 


Asterias calamaria Gray, Aun. Mag. Nat. Hist., (1) vi, 1840, p. 179. 
Allostichaster polyplac Verrill, Harriman Alaska Exped.: Starfishes, 1914, 

p. 363. 

This well-known species, comnion to both Australia and New Zealand, is 
represented by fifty-two specimens, ranging from R=9mm. to R = 55 mm. 
Of these, twenty-seven have eight rays, twenty-three have seven, and two have 
nine. More than half (twenty-cight) have the rays so unequal as to indicate 
the autotomy so characteristic of the species; usually there are two sets of rays, 
three or four large and three or four small, but in five cases one notes three sets, 
either one large, two smaller, and four quite small, or two, two, and three, or 
two, two, and four, or two, three, and three; in one vase there are four sets, 
one, three, one, and two. 

Most of the specimens have uo locality label, but the three largest ones are 
from Coobowie, Yorke Peninsula, January 31, 1885, two are from Tumby Bay, 
two are from Guichen Bay (A. Zietz coll., Mareh, 1889), one is from ‘‘ between 
Trowbridge Light and Backstairs Passage,” and most of the remainder are from 
either St. Vineent or Speneer Gulf, and are largely from the Vereo colleetions. 
There are no indications as to habitat or as to the colours in life. 
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ALLOSTICHASTER REGULARIS ('*) sp. nov. 


R = 80 mu., r = 6 wm., br = 8-2 mmni. ; R=5r but not quite 4 br; form 
regularly pentamerously stellate, with equal (or subequal) rays, which are 
relatively high, and taper gradually to a blunt tip, where a large terminal plate 
is more or less concealed by granules or low spinelets; disk rather ligh but 
more or less flat, covered by a coarse network of skeletal plates, between which 
lie the rather large papular areas, but there are only one to three papulae in 
ach one. Madreporite moderate, half-way between ceutre aud margin, siw- 
rounded by a cirele of a dozen or move somewhat capitate spinelets. All the 
dorsal plates carry such spinelets in considerable numbers aud a few scattered, 
small pecicellariae. 


Fig, 115. Allostichaster regularis; a, aboral view; h, oral view of holotype (nat, size). 


Superomareials about tweuty-two, higher than long, somewhat oblique, 
the surface more or less ‘‘beaded’’ at least dorsally, aborally; cach plate carries 
about five small, somewhat capitate spinelets, of which one is rather by ttself 
near the lower end of the plate, the others are on the adoral part of the plate, 
dorsally, and form au irregular oblique line; there are also eight to twelve 
pedieellariae on each plate. Cariual plates correspond in number with the 
superomarginals, and lie opposite their distal ends; each plate is wider than 
long, more or less triaugnlar, at least on proximal half of ray, with an adoral 
angle; distally the lateral angles reach the superomarginals, but on the basal 
part of ray there is a single series of dorsolateral plates of rather cousiderable 
size; all the dorsal plates carvy the small capitale spinelets and minute 


(12) In reference to the constancy in number and appearance of rays as contrasted with 
poly plax. 
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pedicellariac; on the basal carinals are about ten spimelets and rather fewer 
pedicellariae, but distally there are only six or seven spinelets and four or five 
pedicellariaec; each dorsolateral plate carries two to six spinelets and about half 
a dozen pedieellariae. Papular areas moderate with one to three papulae, 
usually only one, 

Inferomarginals, corresponding in number and position with the supero- 
marginals, form a very distinct angular margin to the ray, the oral surface 
being quite flat; each mferomarginal carries, except at very base of arm aud 
close to tip, four spines, dorsal to which are half a dozen pedieellariae; these 
spines are flattened aud widened at the end, the largest about a millimetre long 
and not quite half so wide at tip; on the basal half of the arm one of the spines 
is distinetly by itself on the oral surface of the plate, on its aboral marein, 
while the other three forim an oblique comb, of which the adoral member is the 
most dorsal; distally as the plates become smaller the oral spine comes to lie 
in tine with the others as the most distal and most oral member of the comb; 
occasionally it is quite wanting, espeeially on the distalmost plates; at the very 
base of the arm the adoral member of the comb is usually wanting. <Actino- 
lateval plates wanting, as are oral papulae, and pedieellariac are few and 
insignificant. Adambulacral plates regularly diplacanthid; the two spines are 
subequal, moderately stout, only a little flattened, but slightly widened at tip, 
scarcely a miulimetre long. Oral plates with four spines each, of which the 
innermost are smallest and most wide-apart, so that the mouth angles appear 
to be actually widest at the tip and narrowest at the distal end; the two distal 
spines agree with adambulacral spines in size and form. Colour (in alcohol or 
dry), light yellow-brown (‘‘museum cofour’’). 

Holotype: Reg. No. E. 487. 

There are sixteen specimens of this speeies, of which the holotype is the 


largest, while one with R = 9 mwm. is the smallest. In the little specimens the 
rays are relatively shorter and mueh stouter, there are no dorsolateral plates, 
fewer spinelets and pedieellariae, and only two or three marginal spines on the 
inferomarginal plates. In two speeimens there are but four normal rays and 
one small one, but even in these cases it does not look as though autotomy occurs 
in this species (at any rate it must be infrequent), a very striking character 
which makes it easy to distinguish A. regularis from A. polyplac. In other 
respects the two species are much alike, but A. polyplac has smaller and more 
numerous dorsal spinelets, scarcely more than granules, and the papular areas 
are smaller and the dorsolateral plates more numerous. 

All of the specimens of A. regularis at hand were taken in Speneer and St. 
Vincent Gulfs, but there are no exaet locality labels. 
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SMILASTERIAS Sladen. 
SMILASTERIAS IRREGULARIS (1) sp. nov. 


Rays five, but two are broken off and one is missing; no two are even 


? 


LD Ther 


approximately equal; they measure 16 mm., 37 mm., 40 mm., and 49 mm.; 


r = 5 nnn. and br = 6 mm. for the large arms, but only about 3 mm. for the small 
one; R = 9 io 10 r and about 8 br. Rays high at base, higher than wide, tapering 
slowly to a rather wide, blunt, slightly flattened tip. Dorsal surface of disk 
and rays covered with a elosely retienlated skeleton, the longitudinal rows of 
whieh are not eonspicuous basally, but distally the earinal series is fairly distinet ; 
apparently there are two, and possibly three, rows of dorsolaterals on the basal 
part of the ray. All the plates carry a few widely-spaced, low, blunt (but not 


Fig. 116. Smilasterias irregularis; a, aboral view; b, oral view of holotype (nat. size). 


at all capitate) spinelets and more numerous, but scattered, pedicellariae. 
Papular areas rather large, with two to six papulae in each. 

Superomarginal plates, in the largest ray, about thirty, much wider (or 
rather higher) than long, elearly on the sides of the rays; eaeh carries two or 
three small, blunt spines, well spaced, in an irregular vertical series, and a 
number of seattered small pedicellariae. Inferomarginal plates correspond in 
number and position with the superomarginals, but they are low, decidedly 
longer than high, and form a distinct, angular margin io ray; eaeh one carries 
two flat, square-cut spines, side by side, or plaeed slightly obliqnely ; near base 
of ray these spines are 2 mm. long and -60 mm. to -70 mm. wide. No aetinal 
intermediate plates and no oral papulae. 

Adambnlaeral plates rather numerous, seven or eight to each trio of intero- 
marginals on basal part of ray, diplacanthid; at base of ray the two spines are 
subeqnal, nearly 2 mm. long, moderately stout, blunt, and slightly flattened, but 
the onter spine tends to be the larger, and may become distinctly longer and 


(18) In reference to the inequality of the rays. 
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stouter than the inner one distally, although, of course, both spines are much 
smaller there than proximally. Within the furrow are small, straight pedicel- 
lariae, one or hone on mner faee of each adambulaeral plate: no other aetinal 
pedieellariae, except one stout one in one interradial area. Oral plates each with 
three big, wide, flat marginal spmes, and none on surface of plates; these oral 
marginal spines are as large as the inferomarginal spines, or nearly so. Tube- 
feet in four series at base of ray, but very soon passing into two normal series. 
Colour yellow-brown (‘‘museum colour’’), dry. 

Holotype: Reg. No. B. 438. 

This speeimen is said to be from Spencer or St. Vincent Gulf, but there is 
no definite locality label, and there is no other specimen in the collection or in the 
Museum of Comparative Zodlogy at all like it. It seems to belong in Smilasterias, 
but is easily distinguished from the other species of that genus by the armature 
of the inferomarginal plates, for in them there are three or four inferomarginal 
spines set very obliquely on the plate, and in S. sealprifera, the genotype, more- 
over, the adambulacral plates are triplaeanthid. 


UNIOPHORA Gray. 


The considerable series of specimens of this genus has been the source of 
great perplexity to me, and I am not at all positive that the following treatinent 
is the best possible, but it represents my earefully eonsidered judgment on the 
material available. The specimens of Uniophora in the Museum of Comparative 
Zoology are few and of little service in this connection; none of them are from 
South Australia. While | am recognizing no fewer than six species of Uniephora 
in the present collection, and have already described (++) a seventh from Western 
Australia, I am quite prepared to believe that extensive eollecting and eompara- 
tive study on the South Australian coast would show that some of these supposed 
species are merely local forms—or worse. But it seems better to deseribe and 
figure them, and thus bring to the front the question of their validity, than to 
obscure the situation by placing apparently distinet forms under a single name. 


UNIOPHORA GRANIFERA. 


Asterias granifera Lamarek, Anim. s. Vert., ii, 1816, p. 560. 
Uniophora granifera Bell, Proe. Zool. Soe. London, 1881, p. 497. 
Uniophora globifera Gray, Ann. Mag. Nat. Hist., vi, 1840, p. 288. 

There are three specimens that I refer to this species with little hesitation. 
The largest, of which I am giving a figure, has R = 55 mm. and r= 15 mm. The 
other two are much smaller (R = 24 mm. and 29 mm.), and do not have nearly 


(14) H. L. Clark, Jour. Linn. Soe., Zool., xxxv, 1923, p. 244. 
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Pig. 117. Uniophara aranifera; a, aboral view; b, ori view (nat. size). 
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so many of the characteristic globiferous spines on the dorsal surface. These 
three specimens have no locality label; they agree with each other, and differ 
from all the other Uniophoras in the collection in their deep reddish-brown 
colouration, I am following Fisher (1) in considering Gray’s long-used nanie, 
a synonyin of Lamarck’s earlier but less familiar one. 


UNIOPHORA GYMNONOTA (') sp. nov. 


R = 42 mun., r = 13 mm,, br = 14 inm.; R = more than 3r but just about 
3 br; disk small, rays five, stout. Abaetinal skeleton coarse, with laree, ivreenlar 
meshes; madreporite large, about half-way between margin and centre of disk. 
Carinal series of plates, conspicnous, closely united in a longitudinal series, 


Fig. 118, Uniophora gymnota; a, aboral view; b, oral view of holotype (54 nat. size). 
whieh distally becomes zigzag and irregular: superomareinals very similar but 
regular clear to tip of ray; “beading” on the superomarginals wanting proxi- 
mally, well-marked only on the most distal plates; dorsolaterals in au irregular 
series, Which is more or less clearly double proximally, and becomes obseure 
distally. Dorsal surface devoid of spines, except for a few small ones close to 
madreporite and at the tips of the rays, where two or three of the distalmost 
earinals carry single, low, thick spines. Small pedicellariae occur in abundance 
all over the dorsal surface, more especially on the large papular areas, and 
partienlarly near the tips of the rays. 


(15) Bisher, Aun, Mag, Nat. Hist. (9), xii, 1923, p, 597, 
(16) yoprossnaked--varov =the back, in reference to the absence of spines dorsally. 
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Lateral portion of ray nearly vertical, the superomarginals forming a con- 
spicnous boundary to the rather flat dorsal snrface. Inferomarginals about as 
large as superomarginals, tending to be oral in position, especially proximally, 
entirely free from spines. Aectmal plates in three series at base of ray, but the 
innermost series is insignificant, consisting of but few, small plates; the second 
series is better developed, extending abont half the length of the ray; the third 
series is clear enough, and extends nearly to the tip of ray. There are no spines 
on the inferontarginals or actinal plates, except that a few of the distal actinal 
plates carry single short, stout ones, but these are very irregular m size and 
position. Adambulacral armature reentarly diplacanthid; the two spines on 
cach plate are subequal, 2 mm. to 3 mm. long, stout, blunt, and nearly eylindrieal. 
Within the frvrow are rather numerous, small pedieellariae; these are also 
numerous on the sides of the ray, especially distally, bnt are infrequent orally. 
Oral plates narrow, square-cut at the inner end, each with two or three, rarely 
four, stout, blunt spines along the margin, which when directed imward overlap 
and completely cover the plates. Colour, dull yellowish or yellow-brown 
(‘‘museum eolonr’’), whether in alcohol or dry. 

Holotype: Reg. No. E. 440. 

There are half a dozen specimens of this form in sufficiently good condition 
to consider as type material. They range in size from R=19 mm. to R= 75 
mm., One of the small specimens has R = 25 mm., and the rays taper regularly 
to a blunt tip; there is a spine at centre of disk, and several carinal plates in 
each series carry similar but even larger spines; orally there is only one series 
of aetinal plates, but, most of them carry a single stout spine. The other small 
specimens, with R = 19 mm. to 32 mm., have the rays very stout and blunt, not 
at all tapering, the width at middle of ray being much more than a third of R. 
Some of the carimal plates carry conspicuous spines, and a large number of the 
actinal plates carry heavy spines. Tn the largest specimen, and also in the 
smallest, there are no dorsal spines, except for one or two small ones near tips of 
rays, while the actinal spines, although much more numerous than in the holo- 
type, are scattered and irregular. Tt is clear that the deficiency in spies is 
more a matter of individual diversity than it is of age, but it certainly gives 
the form a very distinctive appearance. Alcoholic specimens show that in life 
the animal is covered with a thiek fleshy skin, which more or less conceals plates 
and spines (except the adambulacrals and orals), and that the papulae are fairly 
numerous but not excessively so; the pedicellariae on the papular arcas are 
numerous, and have fleshy bases, in which they are more or less snnken. 

The holotype was dredged in ‘‘Backstairs Passage, near the Pages, about 
25 fathoms; April, 1888; Field Naturalists’ Excursion.” Of the other speci- 
mens two are from Spencer or St. Vincent Gulf, while the remainder have no 
locality labels at all. 
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In addition to these type specimens there are sixteen individuals in sneh 
poor eondition as to make their identification uncertain. They are dried flat, 
without eare to prevent distortion. They range from R= 25 mm. to R = 100 
mm., and have no locality label. They were in the same lot with eight speemens 
of U. obesa (q.v.), but are reeognizable by the lack of armature on the marginal 
plates. One of them has two rays (R = 50 mm, to 55 mm.), mueh smaller than 
the other three (r = 83 mm. to 88 mm.), suggesting autotomy, but it is more 
likely the fission was artifielal and aecidental. 


UNIOPHORA MULTISPINA (17) sp. nov. 


R= 82 mm., r—17 mm., br = 22 mm. to 23 mm.; R = almost 5r but 
hardly 4 br; disk rather large, not at all elevated; rays five, rather flat, tapering 
to a more or less blunt point. Skeletal plates arranged as usnal in the genus, 
with large papular areas both on disk and rays. Madreporite conspicuous but 


Fig. 119a. Uniophora multispina, aboral view of holotype (34 nat. size). 


(17) In reference to the numerous spines all over the animal. 
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moderate in size, half-way between centre and marein of disk, with a surround- 
ing circle of about a dozen large, uneqnal spines. Carinal, dorsolateral, and 
superomarginal plates practically all with spines, the carinals often with two 
and occasionally with three or four; spines very unequal, usually cylindrical 
and blunt; on the earinals, often conspicuously capitate, but not to the extent 


Fig. 119). Uniophora maltispita, oral view of holotype (#4 nat. size), 


shown in U. granifera; superomarginal spines erect, not so capitate; “beading” 
on superomarginals very well-marked, even near base of ray. Many disk plates 
also with spines, but they are smaller than on the rays. Still smaller spines are 
found scattered here and there on the dorsal surface, as well as large numbers 
of pedicellariae. 

Inferomarginal plates conspicnous, each with a prominent spine, whieh is 
short and somewhat capitate on the distal plates, but becomes longer, flattened, 
and widened at tip, proximally, <Aetinal plates in three series at base of ray, 
but the innermost series is short, the seeond reaches to about the middle of the 


CLARK—SEA-LILIES, SEA-STARS BRITTLE STARS, AND SEA-URCHINS 409 


ray, and the third approximates the tip. Every plate carries a large spime, 
which is more or less flattened and widened at the tip; these spines may be 
3 mm. long and over a millimetre wide at tip. Adambulacral armature dipla- 
eanthid, the inner spine on each plate is shorter, more slender, and more 
cylindrical than the outer, which is 2-5 mm. long, somewhat flattened, especially 
at tip, where it is also widened. No pedicellariae on any spines, but many small 
ones within the furrow and on the oral surface of rays, at least near tip. Oral 
plates narrow, compressed, each with three large, flattened spines, somewhat 
widened at tip, and one or two big, straight pedicellariae at the oral end. 
Colour (dry), very light yellowish or dirty white. 

Holotype: Reg. No. E. 441. 

There are five dry specimens of this form, all adult, and showing little 
diversity in size or form. R ranges from 52 mim. to 82 mm. The chief diversity 
shown is in the spmes, which range from low and distinetly capitate to long, 
eylindrieal, and pointed. The contrast between this species and U. gymnonola 
is most striking, not merely because of the spines, but because the skeletal plates 
in U. multispina are so much more delicate and numerous. 

The holotype and the smallest specimen were taken in November, 1890, at 


‘Henley Beach,” near Adelaide, by C. B. Adcock; two specimens have no 
locality label; and one very good, large specimen is labelled, “Port River, Field 


Nat. Exc., Decr., 1901.” 


UNIOPHORA OBESA (t) sp. nov. 


R = 62 mm., r = 16 mm. to 18 mm., br = 18 mm. to 20 mm. at base of ray, 
about 23 mm. near middle, and 12 mm., 10 mm. from tip; R =}: 5r, but only 
3 br; disk large, nearly flat, with large papular arcas; rays five, more or less 
swollen, but flat or nearly so on the upper surface, with a very wide, blunt tip. 
Madreporite rather small, about half-way between centre and margin. Skeletal 
plates arranged as usual in the genus, about as heavy as U. multispina, but with 
larger papular areas; these latter are very conspicuous even on the oral surface 
of the rays. Carinal plates in a somewhat irregular series, which is quite 
zig-zag distally; many of these plates are very stout and high, in marked con- 
trast to the neighbouring plates. Superomarginal serics nearly as notable as 
the carinals, but hardly forming the mareius of the ray, since the inferomarginals 
project more or less beyond them. Most of the dorsal plates carry small capitate 
spines, usually only one on each plate, but on the earinal plates they are distinctly 
larger, and there may be three or even four on a plate; the most conspicuously 
capitate have the ‘‘heads’’? 1-5 mm. in diameter; the smallest spines, and some 


(18) Obesus=fat, in reference to the short, stout rays, 
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of the larger ones, are not capitate. Beaded areas on superomarginals very 
small, sharply defined, and easily seen when plates are elean, but very hard to 
distinguish in the normal condition when covered with thiek skin. 

Inferomarginals very similar to superomarginals, and forming the true 
margin to the ray; cach carries a spine about a millimetre long, cylindrical, 
blunt, scarcely capitate. Actinal plates very similar and snuilarly armed; more 
numerous than in other Uaophoras, even the innermost series extending beyond 
the middle of the ray; these innermost plates often earry two spines instead of 
one, Adambulaeral armature diplaecanthid, but there is an evident tendency for 
the inner spime to be smaller than the outer; often it is much smaller, and 
distally there are a good many plates from which it has disappeared; proximally 
the outer spine is more than 2 min. long, fattened slightly at tip, and sometimes 
widened there. There are no pedicellariae on the adambulacral spines, but 
within the furrow small ones are plentiful, aud they are very numerous all over 
the oral surface, sides, and back of rays, and on the disk. Oral plates as usual, 
with three pairs of stout spines, and a big, straight pedicellaria ou each timer 
corner; the spines are 3 mm, long, flattened and more or less widened at tip. 
Colour (dry), brownish-yellow (typical ‘museum colour’’). 

Holotype: Reg. No. E. 442. 

There are two fine dry specimens from ‘Rocky Point, Eastern Cove, 
Wanearoo Island. October 2, 1901.’?) The paratype is almost exactly like the 
holotype. There are also cight specimens without locality labels, in very poor 
condition, which T refer to U. obesa with some hesitation. They have R = 60 
mm. to 100 mm., and all are dried quite flat, so that it is impossible to say 
whether the arms had the plump appearance of typteal U. obesa. Oddly enough 
these specimens intergrade so with C. gymnonota, from the same lot and dried 
in the same way, that faith in the validity of the two species is sadly shaken. 
J am separating them in this particular lot, chiefly by the appearance of the 
marginal plates; those with unarmed marginals are, of course, U. gymnonota, 
while those with conspicuous spines on the marginals I am calling U. obesa. 
Probably in Tresh or well-preserved material there will be little difficulty in 
distinguishing the two forms, typical specimens are so unlike. One of the poorly 
preserved specimens has six rays; it is the only nou-pentamerous Uniophora L 
have seen. 


UNIOPHORA SINUSOIDA. 
Asterias sinusoida Perrier, Arch. Zool. Exp., iv, 1875, p. 338. 
Uniophora sinusoida Fisher, Ann. Mag. Nat. Hist., (9) xn, 1923, p. 597. 


There are five examples which seem to represent this species, and as it has 
never been figured, | am giving figures of the largest specimen, which has 
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R=75 mm. This specimen has no locality label, but the others were taken by 
Dr. Vereo in Spencer or St. Vincent Gulf. The type loeality is Hobart, 
Tasmania. The present speeimens show very little diversity, but all have the 
distinctive characters of the species well developed. The zig-zag carinal series, 


Fig. la, Uniophora sinusoida, aboral view (slightly reduced). 


the marked contrast between the capitate dorsal spines and the flattened, termin- 
ally widened spines of the inferomarginal and actinal plates, and the small 
number of aetinal plates, eombine to give this speeies a very eharaeteristie 
appearance. It may also be noted that there are distally often, if not usually, 
two spines on each inferomarginal, the distal one generally mueh smaller than 
the other. The smallest specimen has R = 30 mm., but is like the larger 


specimens in all essentials. 
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Fig. 121b. Uniophora sinusoida, oral view (slightly reduced). 


UNIOPHORA UNISERIALIS ('°) sp. nov. 


R = 65 mm., r—13 mm., br —18 mm. at base, 20 mm. hearer middle, 
R =5r or 5-5 br. Rays five, broad, somewhat tapering, flattened above; disk 
moderate, rather flat; skeleton rather stout, especially the earinals; madreporile 
moderate, half-way from eentre to margin, surrounded by about ten stout but 
pointed spines; similar but larger spines are seattered about on the disk, 
Carinal series with stout but eonically pointed spines; not oue on every plate, 
but about fifteen in all on each ray. Superomarginals similar to carinals, form- 
ing the margin of the ray, every other one more or less regularly with a spine 


(1) Uniserialis=having a single series, in reference to the practical absence of dorsolateral 
spines. 
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similar to those of earinals; beaded areas conspieuous; dorsolaterals incon- 
spieuous and practieally without spines; there are, however, a few small spines 
here and there. Small pedicellariae abundant all over dorsal surtaee. 


Fig, 122a. Uniophora uniseriatis, aboral view of holotype (nat. size). 


Tnferomarginals smaller than superomarginals, and beyond the basal four 
or five each one (with few exceptions) carries a somewhat flattened spine, 
rounded at the tip. Aetinal plates in only two series, and of these the one next 
the adambulacrals extends only a Little more than a third of the arm-length; 
eaeh plate earries a conspicuous spine, like those of the inferomarginals, but 
somewhat more flattened and usually wider at the tip. Adambulaeral spines 
more or less cylindrical and bluntly pointed, but with a good many of the outer 
series enlarged, flattened, and widened at tip to a greater or less extent. Oral 
plates, as nsnal in the genns, but with only two spines on each one, and a big, 
straight pedicellaria on the inner corner, Numerous small pedieellariae in the 
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ambulacral furrow, and on the oral surface of the ray. Dry specimens ‘museum 
colour’’; alcoholic material not essentially different. 

Holotype: Reg. No. E. 444. 

There are only three specimens to be referred to this species; the holotype 
deseribed above from St. Vincent Gulf; a similar specimen without locality 
label; and a young individual, with R = 23 mm., from Dr. Vereo’s collections 


Fig. 122b. Uniophora uniseriatis, oral view of holotype (nat. size), 


in either St. Vincent or Spencer Gult. The small individual has only one series 
of actinal plates. The form and distribution of the abaetinal spines, the 
practical lack of dorsolateral spines, and the small number of aetinal plates 
combine to give this species a distinctive appearance. 

In view of the notable additions here made to the genus Uniophora, it is 
desivable to give a key to the nine species whieh are now known. Besides the 
six listed above, I believe Perrier’s Asterias nuda aud A. fungifera (7°) belong 


(#0) Perrier, Arch, Zool, Exp., iv, 1875, pp. 335 and 337. 
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in this genus, and my own Western Australian species, U. dyscrifa (7!) must be 
included. These various forms may be distinguished from each other as follows, 
but of course isolated specimens, especially if young or poorly preserved, may 
give trouble. Moreover, as remarked before, it is very probable that some, 
perhaps several, of the nine forms here ealled species are merely varieties or 
local races, and intermediate speeuuens will often occur. 


KEY TO TIIE SPECIES OF UNIOPHORA. 


Large, straight pedicellariae rare or wanting, except on inner 
end of oral plates. 
b. Dorsal spines couspicuously capitate, globose, or fungi- 


form. 
ce. Dorsal, lateral, and actinal spines fuugiform, the 
dorsal spines erowded .. e .. fungifera. 
ec. Spines more or less globose or capitate . . . granifera. 


bb. Dorsal spines of diverse forms, often capitate, but not 
eouspienously so, and never fungiform. 
d. Spines more or less numerous on dorsal sur- 
face, as well as on marginal and actinal 
plates. 
Carinal series of plates and spines con- 
splenous and well defined. 
f. Carinal series more or less zigzag at 
least distally; dorsolateral plates 
generally with spines. 
g. Carinal series conspicuously zigzag, 
except near disk, its spies 
capitate, partieularly the large 
ones; earinal and dorsolateral 
series forming a double series 
of large polygonal areas .. sinusoida. 
Carinal series zigzag only distally, 
or if zigzag proximally its 
splues not capitate; no double 
series of large polygonal areas 
on dorsal surface of rays, but 
two series of smaller areas on 
cach side of earinals. 
b. Arins relatively short and stont; 
most dorsal spines small and 
capitate ie .. obesa. 
hh. Arms longer, tapering; dorsal 
spines numerous, long, not 
capitate a .. malfispina. 
ff. Carinal series nearly or quite straight, 
not more than one spine to a plate; 
dorsolateral spines practically 
wanting ae ys ..  unisertalis. 


93 
I 


(21) H. L. Clark, Journ. Linn. Soc., Zool., xxxv, 1923, p. 244. 
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ec, Caurinal series inconspicuous and incom- 
plete; spines of inferomarginal and 
ucétinal plates flattened, with tips 
chisel-shaped, or deeply ehannelled 
on upper {swface, or even divided 
into two or three short branches =... dyscrita. 

dd, Spines relatively few, wanting dorsally and 
on marginals exeept near tip of ray; more 
or less numerous, but often nearly want- 

ing, on actinal plates .. .. gyntnonota. 


au. Laree, straight pedivellariae, numerous both in ihe ambu- 
lacral Tiurrow aud external to the adwubulaeral spines nnda. 

Perrier gives ‘Port Lincoln (détroit de Torres)” as the locality for 
Uniophera nuda, of which I have never seen a speeunen. No doubt Port Lin- 
colu, Sonth Australia, is the correct loealty, for not only is there no Port 
Lincoln in the Torres Strait region, but no sea-star ol! ihe family <Asteriidac 
occurs on the vortherms coast of Australia. 


OPHIUROLD EN 


There are 503 brittle-stars in the collection. representing forty-one species 
and one variety, but three speciinens, representing the following three speeies, 
iwe non-Australtan : 

Gorgonocephalus caputinedusae (hi). 
Goryonocephalus lamarckii (M. & T.). 
Ophioderma loungieandum (Retz). 


No further reference will be made to these species. 

Of the remaining thirty-nine forms, thirteen species and one yariety are 
deseribed as new, while one more species, an Ophioscolec, may prove to be new, 
but the only specimen in the collection is in such poor condition that no satis- 
factory distinctive characters can be made out. Three other species, A strochaleis 
luberculosus, Ophiura oéplar, aud Opliozonella elevata, are now recorded from 
Australia for the first time. One of the new Speetes represents a very striking 
new genns, of the family Ophiolepididae, and shows aborally features reminding 
one of the West ludian genus Opliolhyreus, but is eutively different orally. 

Of the thirty-nine forms, thirty-one are certainly from the southern coasts 
of South Australia, while eight are probably, iu spite of labels to the coutrary 
or entire lack of labels. from the waters of the Northern Territory; all but. one 
of these are well-known tropical species, and there is no probability that any 
one of them ocenrs on the southern side of the continent. 

Nearly a third of the 503 specinens represent the ubiquitous and perplexing 
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genus Ophiothrix, while more than half the remainder belong to Ophiomyza, 
Ophionereis, Pectinura, or the new genus Ophiocrossota. Seven species, of 
which five, and possibly six (if the Ophioscolex already referred to is included) 
are new, are represented by ouly a single speeimen each. 

The oceurrenee of a new species of Ophiocomina, a genus hitherto mono- 
typie, and known only from European and neighbouring seas, has enabled me 
to take up anew the question of the affinities of that genns, hitherto regarded in 
Europe as one of the Ophioeonidae. There can be no longer any doubt, I think, 
that it is not a representative of that family, but is almost certainly one of the 
Ophiacanthidae. 


OrpveR PHRYNOPHIURIDA 


BPamity OPHIOMYXIDAE. 


OPHIOMYXA Müller & Troschel. 
OPHIOMYXA AUSTRALIS. 


Lütken, Add. ad Hist. Oph., pt. ni, 1869, p. 45. 

There are forty-eight specimens of this well-known species, chiefly from Nt. 
Vincent and Spencer Gulfs. A few have more definite localities: Yorke Penin- 
sula, Salt Creek, Coobowie, Mareh 31, 1885, Mrs. E. Davie; Port Willunga; 
Port Vincent, and Tumby Bay. The smallest specimens are 10 nm. to 12 mm. 
aeross the disk, and the largest are 23 mm. to 25 mm. Apparently there is 
considerable diversity of colour in life, for even the aleoholie speeimeus are 
more or less nnlike each other. The arms are often conspicuously banded, and 
occasionally the disk is adorned with large dark spots, 1-5 mm. to 2 mm. across. 
There are five arm-spines, or frequently only four in small specimens, and five, 
six, or rarely seven in the large ones. 


OPHIOSCOLEX Miiller & Troschel. 
OPHIOSCOLEX sp. ? 


There is an Ophioscolex with disk about 6 nm. across, and three arms about 
20 mm. long, which resembles the European O. glacialis M. & T. so closely that 
J am unable to find a single eharacter by which it cau be distinguished. It is 
in such poor condition, however, that I am unwilling to identity it with a species 
whose oecurrenee in South Australian waters is so highly improbable. This 
specinien was collected by Dr. Verco in Spencer or St. Vincent Gulf. 
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Famity GORGONOCEPHALIDAE. 
ASTROCONUS Doderlein. 


ASTROCONUS AUSTRALIS. 


Aslrophylon australe Verrill, Bull. U.S. Nat. Mns., iti, 1876, p. 74. 
Astroconus australis Döderlein, Jap. Kuryalae, 1911, p. 36. 

Fifteen speeimens of this eharacteristie species are ehiefly without locality 
labels; some are from St. Vincent and Spencer Gulfs, and there is one from 
Encounter Bay and one from Hdithbure, gift of J. G. MeDongall. The smallest 
speeimen is only 8 nnu. across the disk; there is a prominent knob at the inner 
end of eaeh pair of radial shields, and two or three smaller ones near the outer 
margins; no knobs have yet developed on the arms. The largest speeimen is 
39 mm. across the disk, and the arms probably exceed 125 mm. There are rela- 
tively few knobs or tubercles on the radial ‘wedges’? of the disk, but a good 
many on the basal portion of the arms. The eolouration is very handsome, the 
depressed areas and lines on the disk and between the joints of the arms beimeg 
dull purplish-brown in contrast with the pale yellowish-brown ground colour. 
One of the other specimens shows a tendeney towards the same type of eolour 
pattern, but the rest are uniformly whitish or light yellow-brown or red-brown. 

There is the greatest diversity. quite apart from size, in the development 
of the tubereles, and also in the approximation of the radial ribs to eaeh other, 
with the consequent development of radial ‘‘wedges.’’ At one extreme are 
specimens with very few and small tubercles and narrow, widely separated 
radial ribs; at the other are individuals with numerous tubercles, often very 
large on the disk, and thick, approximated vadial ribs, which so nearly monopo- 
lize the upper surface of the disk that the interradial areas are practically 
wanting, being reduced to mere furrows between the radial “wedges.” Only 
the presence of many connecting forms convinces one that the two extremes 
really belong to a single speeies. While the extreme with radial ‘‘wedges’ 
approaches Conocladus, the tubereles are very different from those of that 


$ 
? 


genus, and the distinction between disk and arms is never wholly lost. 

This Enryvalid seems to find a congenial home on various sponges. Half 
a dozen of the present specimens are preserved in close association with the 
sponge upon which they were living, and apparently at least four species of 
sponges are represented among the six specimens. 


ASTROBOA Döderlein. 
ASTROBOA ERNAE, 


Döderlein, Jap. Enrvalae, 1911, p. 82. 
It is interesting to find this Western Australian speeies oecurring on the 
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coast of South Australia. While three of the six specimens in the present 
collections have no locality labels, the others are designated as from Kangaroo 
Island, Edithburg, and Vietor Harbour. The Kangaroo Island specimen was 
presented in 1885 by Mr. Mollineux, that from Edithburg in 1897 by Mr. W. W. 
Cothell, and that from Vietor Harbour, January 26, 1903, by Mr, George 
Jeffrey, harbour master. This Vietor Harbour specimen is about 50 min. across 
the disk, and the arms are about 200 mm. long. In colour the disk is reddish- 
brown, the radial ribs and the arms of a lighter greyish-brown. The other 
specimens are the usual ‘‘museum eolour.’’ 


ASTROCHALCIS Koehler. 
ASTROCHALCIS TUBERCULOSUS. 


Koehler, Siboga Rep., Mon., xlv b, 1905, p. 180. 

It is unfortunate that neither of the two specimens in the present collec- 
tion has a locality label, for this is an East Indian species, and has not been 
recorded from Australia. While it is not impossible that these individuals were 
taken in Spencer or St. Vincent Gulf by Dr. Vereo, it seems more likely that 
they are from the coast of the Northern Territory. 

The two specimens are superficially quite nnlike, but it is probable that 
their differences come within the range of diversity in the species. One specimen 
is ight yellow-brown, with a disk 40 mm. across, and the upper surface of disk 
and arms out to the fourth or even the fifth fork bears nnmerous, big, hemi- 
spherical, smooth tubercles, 2 mm. to 4 mm. in diameter. The other individual 
is a much brighter brown in colour, and the tubercles are much less numerous 
and mostly smaller, particularly on the arms, where they are small and low, 
and extend little, if at all, bevond the second fork. 


Famity OPHIACANTHIDAE. 
OPHIACANTHA Miiller & Troschel. 
OPHIACANTHA BRACHYGNATHA (=) sp. nov. 


Disk 6 mm. in diameter; arms 40 mm. to 45 mm. long. Disk covered with 
minute scales, nearly all of which bear a single stump or crochet, terminating 
in two to five (usually four or five) acute glassy thorns, more or less flaring, 
and only clearly visible under considerable magnification. Radial shields eom- 
pletely concealed. Upper arm-plates widely separated, bell-shaped, longer than 
even the distal width, with distal margin markedly convex. 


(22) Bpaxvs=short+ yváðos=jaw, in reference to the unusually short, wide jaws. 


CLARK—SEA-LILIES, SEA-STARS, BRITTLE STARS, AND SEA-URCHINS 421 


Interbraechial areas below eovered with plates a trifle larger than those of 
the disk; near the oral shields ihese plates are bare, but near the margin eaeh 
earries a thorny stupip, as ou the upper surface of disk; in the holotype few 
of the plates carry the stumps, but in the paratype nearly all do so. Genital 
slits conspicuous, reaching nearly to margin. Oral shields mode ‘ate, wider than 


Mig. 123. Ophiacantha brachygnatha; a, aboral view; b, oral view of holotype (x 2). 


long, with a strongly eouvex distal margin and a sharp proximal angle; the two 
inner sides are very slightly concave. Adoral plates large, eurved, three times 
as long as wide, meeting widely within, but separated distally by the first under 
arm-plate; oral shields, adoral plates, and basal under arm-plates with a rather 
coarsely granular surface. Oral plates very small, eaeh with three oral papillae 
and an unpaired one at the median line; the outer one on eaeh side is flattened, 
wide, and rounded at tip; the others are about as wide as thiek and are pointed; 
under the microseope they are finely thorny; the unpaired one is stoutest, the 
one next to the outermost is most slender. There are fonr flat, rounded teeth, 
uppermost widest; no tooth papillae. 

First under arm-plate small, rounded pentagonal, outer portion mueh 
narrower than hiner; seeond plate large, triangular, wider than long, with 
convex distal margin; sueeceding plates deereasing in size and relative width, 
becoming more and more pentangular, with proxinal angle less and less evident ; 
all are widely separated from each other. Side arm-plates large, longer than 
high, espeeially distally, flaring at distal end, where each earries six or five 
slender, opaque, pointed spines, the uppermost longest, and equal to rather less 
than two arm-segments, the lower ones suecessively shorter; under high magnifi- 
cation the spines are very finely thorny, but they appear smooth to the unaided 
eve. Tentaele-seale small, rough, pointed. Colour (dry), nearly white. 

Ilolotype: Reg. No. E. 453. 

There are ouly two speeimens of this new little brittle-star, and the para- 
type is only 4 mm. aeross the disk. They were taken in Spencer or St. Vineent 
Gulf by Dr. Vereo. The disk eovering, eoneealed radial shields, very short 


and wide jaws with spiniform oral papillae, aud five or six opaque, pointed, 
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apparently smooth arm-spines make a combination of characters that will serve 
to distinguish this species from any other member of the genus, and especially 
from any other Australian brittle-star. 


OPHIOCOMINA Koehler. 
OPHIOCOMINA AUSTRALIS (°") sp. nov. 
Text figs. 32, 33. 


Disk 12 mm. in diameter; arms 50 mm. to 60 mm. long. Disk eonmpletely 
covered by a coat of very fine granules, one hundred to one hundred and fifty 
or more per sq. mm., whieh conceals the underlying covering of delieate seales, 
and even extends out a little on to the bases of the arms. Upper arm-plates 
fan-shaped, with distal margin more or less convex, lateral margins strongly 
diverging distally, proximal margin about one-third of distal; plates wider than 
long near base of arm, but becoming longer than wide distally, in eontaet 
throughout, except at very tip of arm. 

Interbrachial areas below completely covered with fine granules, like those 
of disk. Oral shields somewhat diversified in form in different individuals. Mn 
large typical speeimens they are wider than long, rhombie, or with distal angle 
somewhat truncate, making them pentagonal, all the angles, except the proximal, 
more ov less considerably rounded; in other specimens, especially small ones, 
the length more nearly eqnals the breadth, and the shape is oval or more like 
a spear-head. Adoral plates long and narrow, typieally meeting within, some- 
what enlarged at outer end, where the first under arm-plate separates them. 
Oval plates large, each with five or sometimes six oral papillae, of which the 
innermost is the narrowest and most pointed, the ontermost is widest, flattest, 
most rounded, and seale-like. At the tip of the jaw is an unpaired (rarely 
paired) papilla, like the innermost oral papillae, but smaller ; above (below with 
the specimen upside down, of course) this is a pair (very rarely three) of 
similar bnt larger papillae, and above these come the narrow teeth, in the nsnal 
single eolumn; rarely another pair of papillae, or possibly a pair of teeth, side 
by side, ocenr between the lowest teoth and the oral papillae. 

Under arm-plates not peculiar ; basally the width tends to exeeed the length, 
but distally the reverse is true; distal margin and eorners rounded; lateral 
margins usually more or less strongly eoneaye ; plates broadly in eontact throngh- 
out. Side arm-plates rather small, but eaeh earries, five, six, or near base of 
arm seven, long, delieate, blunt, hollow arm-spines, the lower ones equal to about 
two arm-segments, the upper ones nearly or quite eqnalling three; uppermost 


(23) Australis—southern, in reference to the distribution, the other species of the genus 
being European. 
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spines often, if not always, sHehtly widened at tips; all the spines are more or 
less flattened, especially at the tip. Tentaele-seale single, oval, flat, rather large, 
its length about half that of an under arm-plate. 

Colour of holotype nearly white, without any distinetive tint or markings ; 
it is probably bleached, The largest paratype is similar, but has a rosy tinge ; 
in two other speeimens the disk is distinetly rosy or pinkish, and the arms are 
variegated with shades of grey, giving the impression of an indefinite banding ; 
the upper arm-spines are lightly ringed or spotted with a dusky shade. In 
other eases the disk is light brown, usually somewhat mottled with a dhll 
greenish shade, and the arms are pale brown, with more or less evident indiea- 
tions of banding. It is evident, therefore, that there is considerable diversity 
of eolour in life. 


Fio, 124. Ophiocomina australis; a, aboral view; b, oral view of holotype (nat. size). 
S i 5 


Holotype: Reg. No. E. 454. 

The paratypes are all considerably smaller than the holotype, the largest 
being 10 mm. across the disk, with arms less than 40 mm. long; the others range 
from 6 mm. to 8 mm. across the disk. In most specimens the outline of the 
disk is eirenlar, hut in several it is distinctly pentagonal. Aside from this and 
the diversity of colour, the sixteen specimens are all very mmeh alike. All were 
taken in Spenecr or St. Vineent Gulf, two near Trowbridge Island, five between 
Trowbridge Lighthonse and Backstairs Passage, and three at Port Vineent. 
There is a superficial resemblance between this interesting speeies and young 
individuals of Ophiocoma canaliculata, but the latter has two tentaele-seales, a 
group of dental papillae at the tip of each jaw, and (in young individuals) only 
five arm-spines. 

The oeeurrenee of Ophiocomina in the waters of sonthern Anstralia is of 
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exceptional interest. The genus was established by Koehler in 1921 (#4) for a 
European species long known as Ophiocoma nigra. In 1915 (7) T plaeed this 
ophinran in Ophiacantha, as it is evident enongh that it is not an Ophiocoma; 
T also re-established its earlier name of O. sphaerulata. Tn his fine report of 
1922 Koehler (*°) gives a more detailed account of his new genus, aud points 
ont its esseutial eharacters. In 1920 Mortensen (27) had already adopted 
Koehler’s name in a vigorous attack on my position. He holds very strongly 
fo the old name, O. nigra, and is very sure the genus is related to Ophiocoma 
rather than to Ophiacantha. This is not the płace to disenss the proper name 
of the European species; | must, however, say, that I do not find Mortensen’s 
argument convincing; as I have no doubt that Pennant refers to the species 
wuder discussion, I must use his name, since it is the earhest. 

zut the question of the position of the genus is much more important, and 
neither of my good friends has really given serious consideration to the most 
important points with reference to Ophiocomina. The first of these is the 
charaeter of the arm-spines, heavy aud solid in all the Ophiocomidae, but fragile 
and hollow in Ophiocomina, as in many Ophiacanthidae; in fact, arm-spines 
hike those of Ophiocomina are not known among brittle-stars anywhere except 
in the Ophiacanthidae. Again, the mouth-parts of Ophiocomina are not at all 
like Ophiocoma, as both Mortensen and Koehler persist in asserting; there are 
no dental papillae, but only a few oral papillae at the tip of the jaw, just as 
happens in some ophiaeanthids; moreover, as Mortensen himself has pointed 
out, the teeth of Ophiocomina are not broad and hyaline-tipped, as in Ophio- 
coma, but are narrow and rounded, without a peeuliar tip, just as in most 
ophiaeauthids. Finally, Ophiocoma and all its allies are striethy littoral, 
tropical forms, and the oeceurrence of a member of that family in cool water, at 
more or less considerable depths, on the north European coasts, would be most 
extraordinary; on the other hand the Ophiacanthidae have a world-wide distri- 
bution in waters of all depths and temperatures. It is perfectly imeomprehen- 
sible to me how any zoologist, and particularly such experienced and competent 
students of echinoderms as my highly regarded Enropean friends, could compare 
Ophiocomina with the Ophioeonidae on the one hand, and the Ophiacanthidae 
ou the other, and not readily see the ophiaeanthid affinity of the genus. 

Comparison of the new species from Australia with the European species 
of Ophiocomina reveals but oue important differenee ; in O. australis there is a 
single tentacle scale, while in O. sphaerulata there are two. The European 


(24+) Kochler, Faune de Franee, 1912, p. 93. 

(25) H. L. Clark, Mem. M.C.Z., xxv, 1915, p. 205. 

(26) Koehler, Bull. 100 U.S. Nat. Mus., v, 1922, p. 316. 
(27) Mortensen, Vid. Med., lxxii, 1920, p. 50. 
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speeies is mueh the larger, but has only six arm-spines, while the Anstralian 
has seven at the base of the arm. The eolour of O. sphaerulata seems to be in 
general mueh darker than that of O. australis, but light, and even bright, 
coloured forms are known. On the whole the resemblance between alcoholie 
speeimens of the two speeies, when of approximately the same size, is quite 
striking, except for the tentaele-seales. 


OrvER GNATHOPHIURIDA 


Famity AMPHIURIDAE. 
AMPHIURA Forbes, 
AMPHIURA TRISACANTHA (°°) sp. nov. 


Disk 9 mn. in diameter; arms all nussing save for the basal part of one, 
whieh is 20 min. long and 1-5 mm. wide, not ineluding the spines. Disk covered 
with eoat of very fine overlapping scales, among whieh the primary plates ean 
be distinguished only with diffieulty; scales eoarsest near radial shields, whieh 
are 2 imm. long but uot -5 mm. wide, separated from eaeh other throughout but 
more widely so proximally, some of the intervening seales being remarkably 
elongated and narrow, and lying more or less parallel to radial shields. Upper 
arm-plates twice as broad as long, or broader, narrower proximally, fully in 
econtaet, outer margins rounded, but tending to form an angle at distal corners. 


Interbraehial areas below with exceedingly numerous, fine, crowded seales. 
Oral shields more or less rhombie, length and breadth about equal, angles trun- 
eate or rounded; madreporite somewhat larger than others. Adoral plates small, 
narrow, not in eoutaet at either end; radial end wider and rounded; inner end 


(28) tpis—thrice+ dxavda—=spine, in reference to the number of arm spines. 
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pointed. Oral plates well developed, each with two oral papillae; inner block 
like as usual in Amphiura, onter large, oval, like the teitaele-seales, but twiee 
as big. Second pair of oral tentacles very large. 

Under arm-plates squarish or a trifle longer than wide, with rounded 
corners, and even distal margin, fully in contact. Side arm-plates small, but 
each earries three opaque, narrow arni-spines, tapering, but blunt and a little 
flattened; lowest longest, uppermost shortest, but there is no striking difference 
between them. At very base of arm there may be four or even five spines, but 
the upper ones are very small. Tentacle-seale single, moderate, flat, oval. 

Holotype: Reg. No. E. 455. 

The nnique holotype of this species was taken by Dr. Vereo in either 
Speneer or St. Vincent Gulf. Tt is very different from any other Australian 
Amphiurid, and the curions sealing of the disk, combined with the eharacters 
shown by the arm-plates and spines, gives the species a very characteristic facies, 
even in this large and widespread genus. 


AMPHIODIA Verrill. 
AMPHIODIA MESOPOMA. 


H. L. Clark, Mem. M.C.Z., xxv, 1915, p. 247. 

It is not surprising to find nine specimens of this species in the present 
collection, although the type came from Torres Strait, for the Musenm of 
Comparative Zodlogy has a number of specimens taken at Westernport, Victoria, 
by the late Mr. J. Gabriel in 1914-15 (7°). The South Australian speeimens are 
all either from the Vereo collections in Spencer and St. Vincent Gulfs, or they 
have no locality label. One has the interesting note with it: ‘‘Caught at night, 
trawling. Sept., 85 (blue heht).’’ The smallest individual is 4 min. across the 
disk; the largest is 7 mm., or equal to the holotype. Compared with that Torres 
Strait specimen, the disk scaling is somewhat less eoarse, and the middle arm- 
spine less truneate, but the speeimens from Westernport are almost exaetly 
like the type, so T do not think there can be any doubt about the Torres Strait 
specimen and those from the southern coasts of Australia being actually iden- 
tical. The arms in the holotype were broken, and T over estimated their length, 
I believe, for it is probable that they are usually six or seven times the disk 
diameter, hardly cight times, as stated in my original deseription. Some of the 
South Australian and Victorian speeimens retain enough of their original eolour 
to show that the arms are often, if not always, banded and marked more or less 
irregularly with yellow. The disk is grey. 


(#9) H, L. Clark, Bull. M.C.Z., Ixii, 1918, p. 287. 
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OPHIAOCTIS Liitken. 
OPHIACTIS RESILIENS. 


Lyman, Bull. M.U.Z., vi, 1879, p. 36. 

This well-known Australian brittle-star is represented by seven specimens 
from the Vereo collections im Spencer and St. Vincent Gults, They are all 
adults, 6 nan. to T mir. across the disk. Their ebiet interest lies in the faet that 
in several (one in particular) the imterbrachial areas below are more or less 
canspicnously naked, and are vot covered with plates, as is usnally the ease in 
the species. This raises the question whether this partienlar feature is not more 
oy less seasonal, associated with breeding. At any rate, too mneh stress must 
uot be laid on it as a character distiuguishing species from each other, 


OPHIACTIS TRICOLOR (*") sp, nov. 


Disk 7 mm. in diameter; arms about 25 min, long, Disk covered with coarse, 
overlapping scales, but without spinelets or granules of any sort. Radial shields 
small, thei width about one-half their length, which is itself less than one-half 
the disk radius; they are well separated proximally, Imt distally are in contact 
or only a little apart, Upper amn-plates more ov less fan-shaped, with distal 
nargiu straight or uearly so, and distal corners rounded; they are broadly in 
contact on the basal part of the arm, but distally beeome less and less so, and 
al dip of arm are quite separate. 

lnterbrachial areas helow covered with seales, much smaller thau those of 
the disk; especially near the mouth they are very fine and crowded. Genital 
slits Jong and moderately conspienons. Oral shields triangular or peutagonal 
with rounded angles, or more or less oval, elliptical, ov circular, according to 
the degree to which the angles are ronnded; madreporite nsnally conspicnows, 
about as long as wide; the other shields are commonly wider than Jong. Adoral 
plates not very large, more or less triangulu, in contact radially, separating 
the first aud second under arm-plates, not iu contact in front of oral shield; 
distal angle separates oral shield From side arm-plate. Oral plates very small, 
cach one completely overshadowed by the luge flat, fan-shaped, oral papilla, 
which is larger than the first under arm-plate. Teeth three or four in each 
series, thick and massive, lowest (outermost) smallest, uppermost (innermost) 
largest. 

Under arm-plates squarish or slightly pentagonal with ronnded angles, 
more or less in coutact throughout. as wide as long (or wider) except distally 
(near tip of arm), and often the most proximal two or three; first plate very 


(30) Ta reterence to the red, white, and blue colouration, 
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small, separated from the second by the adoral plates. Side arm-plates rather 
large, each with three, or at very base of arm four, short, thick, bluntly pointed 
arm-spines; lowest smallest, others subequal, but uppermost often slightly 
largest. Tentaele-seale single, oval, moderately large, its length about one-third 
that of under arni-plate. Colour: disk, pale grey; arms, pinkish-white, with 
irregular, ill-defined bands of rosy-red and dull blue; blue is all on basal half 
of arm; red bands show on oral side of arms, and may be quite distinct there, 


especially distally. 


Fig. 126. Opiaeclis tricolor: a, aboral view; b, oral view of holotype (x 2). 
5 if ; ? y} ) 


Holotype: Reg. No. E. 458. 
There are eleven specimens from Dr. Verco’s collections in St. Vineeut and 


} 


Spencer Gulfs. The smallest is 3 mm. across the disk, while the holotype is 
largest. There is little diversity in the structural features, but there is much iu 
the colouration. The amphiurid-like disk, the dense sealing of the interbrachial 
areas, and the single, huge, oral papillae are very characteristic, and distinguish 
the specimens at a glance from O. resihiens. The relationship indeed is closer 
with the O. plana—O. luteomaculata group, but O. tricolor is very different from 
any of them. 
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One of the larger specimens has the upper arm-plates somewhat wider than 
in the holotype, but even when widest they are still ‘“‘truneated fan-shaped’? 
rather than elliptical. The specimen is further peeuliar in its lack of distinetive 
colouration, the whole animal being dirty-yellowish, the arms showing only the 
faintest traces of banding, but it is quite likely that alcoholic bleaching is the 
explanation of this condition. The other specimens all show arm-banding more 
or less couspicnously, but the amount of blue on the basal parts of the arm is 
subject to great diversity. In most cases the blne has a greyish tinge. but now 
and then it is greenish, aud in one specimen would be more naturally called dull 
green. Occasionally the red markings are tinged with purple, but usually they 
are very distinctly rosy. Usnally the disk is nnmarked, but in one specimen 
it is conspicuously spotted with dull blue. It is probable that the colours in 
lite are much brighter than those exhibited by the present specimens. 


Famity OPHIOTHRICHIDAE. 


OPHIOTHRIX Miiller & Troschel. 
OPHIOTHRIX ALBOSTRIATA (*') sp. nov. 


Disk 10 mim. in diameter; arms 50 mm. to 55 mm. long. Disk covered, 
except radial shields, with blunt, opaque, thick spinelets, only two to three times 
as long as thick, nearly smooth, and not at all thorny. Radial shields large, 
close together, but not in eontaet, nearly twice as long as wide, rounded 
triangular, perfectly bare and smooth. Upper arm-plates pentagonal at base of 
arm, and nearly as long as wide, but rapidly becoming oval or elliptieal or 
rounded triangular, broadly in contact. 

Interbrachial spaces below well covered with spinelets like those of the disk. 
Oral shields large, rounded pentagonal, about as long as wide. Adoral plates 
rather large, not meeting within, but lying one against each inner side of oral 
shield. Oral tentacles hnge. Teeth and tooth-papillae not peenliar. First three 
basal under arin-plates elongated, narrow, markedly channelled longitndinally ; 
beyond the third the plates become wider than long, with rounded corners, in 
full contact. Side arm-plates moderately large, each with nine or teu long arm- 
spines, the uppermost four or five longest aud more or less subeqnal; all are 
shghtly flattened, rough and trausparent at tip; some are quite thorny, while 
others are nearly smooth. Tentacle-scales minute, spinifomu, often wanting on 
the basal pores. Colour very light; disk yellowish-white, with radial shields 
bluish-white in definite eoutrast ; upper surface of arm with a broad longitudinal 


(81) Albus—white-+striadtus=strenked, in reference to the conspicuous line on the arms, 
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white stripe, faintly bounded with pate yellowish-brown, or distally with grey ; 
this line is probably a conspicuous feature in life, but it may uot be white then. 
Holotype: Reg. No. E. 459. 


z 


Fig 127. Ophiothrix albostriata; aboral view of holotype (nat. size). 


A single speeimen, said to be from the ‘‘Great Australian Bight,’’ is the 
unique representative of this new speeies, whieh is well defined by the character 
of the disk eoverine and the eurious colouration. 


OPHIOTHRIX ARISTULATA. 


Lyman, Bull. M.C.Z., vi, 1879, p. 50. 

There are two fine specimens of this handsome brittle-star from Palmerston, 
Northern Territory, where they were taken in November, 1890. They are about 
21 mm. aeross the disk, and the arms must have been about 125 mm. long. The 
colour, when dry, is almost pure white. These specimens are the first, I think, 
to be taken on the north Australian eoast. 


OPHIOTHRIX CAESPITOSA. 


Lyman, Bull. M.C.Z., vi, 1879, p. 53. 

There are sixty-five small specimens of Ophiothrix which | am referring 
to this species. They range from 2 mm. to T mm. in disk diameter, and show 
very great diversity in colour and in the disk covering, as well as in the form 
of the upper arm-plates. Several seem to be referable to the form to which 
1 gave the name acestra (37) some years ago, but I am so uneertam now as to 
the validity of that form that I hesitate to use the name. The question as 
to whether there is more than one small Ophiothrix, having the disk covered 
with thorny stumps, with or without sharp spines among them, on the southern 


(82) H. L. Clark, Mem. Aust. Mus., iv, 1909, p. 544. 
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Australian coast can, I think, only be settled on the spot. Nearly all of the 
present specimens were taken by Dr. Vereo in Spencer or St. Vincent Gulf 
(some are labelled “Trowbridge Island” and some “between Trowbridge Island 
Light and Backstairs Passage”), but a few have no locality label. The most 
conspieuous variety is a form, nearly uniform brown in colour, with a very 
large number of long, pointed, thorny spines on the disk. While like O. acestra, 
in some ways these individuals have the upper arm spines rather decidedly 
different, and moreover they seem to intergrade with typical O. caespitosa, 
with whieh they apparently ocenrred. The only way iu which the actual 
relationship of these forms can be determined is by careful study of freshly 
collected material, the actual habitat and ecological conditions of which are 
known to the investigator. 


OPHIOTHRIX HYMENACANTHA (**) sp. nov. 


Disk 8 mm. in diameter, the flattened arms 45 mm. to 50 mm. long and 
nearly 2 mm. wide at base, apart from the spines. Disk perfectly bare; radial 
shields large, bare, occupying most of the upper surface; radial seales, between 
shields, elongated; other scales small but centrodorsal evident. Upper arm-plates 


Fig. 125. Ophiothrix hymenacantha; aboral view of holotype (x2). 


elliptical, becoming rounded pentagonal distally, much wider than long, 
especially near base of arm, where width is more than twice the length, broadly 
in contaet. 

luterbrachial spaces below covered with minute, thorny spinelets. Oral 
shields wider than long, but in no way distinetive. Lower arm-plates 


ass e [A y . . ' n n.. n 
(83) vyayv=a membrane+ akava =a thorn or spine, in reference to tne uniting of some 
arm-spines by a membrane. 
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wider than long, at least on proximal part of arm, with romuled COLUEES, 
broadly in coutact. Side arm-plates moderate, each with seven or eight spines; 
Uppermnost spine (at very base of arm, uppermost two) small, acieular; the next 
three as long as two and one-half arm-segments, the upper oue pointed, the 
Others with thiekened, thorny tips; lowest three spines very swal, the lower- 
most merely a serrate hook; on basal joints of arm the mppermost three or four 
spines iu each series are qatited to cach other by a definite transparent membrane 
like that in Ophiopteron. Tentacle-seales insignificant. Colonr pale grevish- 
white; disk scales, amu-spines, mouth parts, ete., yellowish-white. 

Holotype: Reg, No, E. 462. 

There is a single dry specimen of this peeuliar species, labelled "Greal 
Anstrahan Bight.” Us goneric position is open io question, for the disk is 
strikingly like Ophiatrichoides, while the basal arin-spines are distinctly sugges- 
live of Ophiopteron, In the redefining of these two genera in the break-up of 
Ophiothris, which 1s bound to come before long, it is possible that this isolated 
Australian species may be fowad to belong in one of them. H is certainly not 
n typical Ophiothria. 


OPHIOTHRIX LINEOCAERULEA (*) sp. nov, 


Disk X wan. in diameter; arms 45 mm, to 50 amm, or more. Disk, exeept for 
radial shields, sparsely covered with blunt, opaque spinelets, which are not 
themselves thorny. Radial shields very large and bare, covering most of disk. 
Upper arm-plates broadly in contact, oblong or somewhat pentagonal, wider 
than loung, with convex distal marsin, and a shorter, straight or concave proximal 
one, Oral shields and adoral plates much as in O. albosirittu, the adorals lying 
¿lose to the inner margins of the large, rhombic shields. Under arm-plates 
broadly in coutaet, tending to he longer than wide, the basal one or two some- 
what ebhannelled. Sade arm-plates rather large, cach with seven (often only 
six) long, slender, more or less glassy arm-spines, which are rough at tip, though 
the upper ones are more or less pointed; the longest egual three segments of the 
arm or more. 

Colonr, dirty-whitish; ier (adradial) margin of each radial shield deep 
purplish-bluc; distal margin with a more or less incomplete Line of the sane 
shade, and a triangular spot of the same colour is more or less in evidence on 
distal half of each shield, but this may be very faint; apparently continuous 
with the blue of inner margin of radial shields, two parallel ines of bine run 
out on dorsal side of cach arm, extending to the tip; these are very cistinet ane 
well defined. Oral shields, adoral plates, aud basal under wrm-plates, blue; 


CH) Dineu=line-+ceaerulers=blue, in reference to the conspicuous ouarkings on the urm, 
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beyond disk, most under arm-plates have a central area of whitish, so that the 
under side of the arm seems to have a double line of blue like the dorsal side; 
these lines, however, are not well separated, but tend to widen and run together 
on every joint. 


Fig, 129, Ophiothrix lincocaerulea; aboral view of holotype (x2). 


lolotype: Reg. No. EB. 463. 

There is only a single specimen of this haudsome Ophiothrix, but the colour- 
ation is so very distinctive I have no doubt of the validity of the species. In 
this large and perplexing genus the colour pattern often gives the only reliable 
species character. Unfortunately there is no loeality label with this unique 
specimen, aud hence we cannot be certain that it is from South Australia, but 
it has the appearance of being from Dr. Vereo’s collections from Spencer or 
St. Vincent Gulf, and I feel very little doubt about its locality. 


OPHIOTHRIX LONGIPEDA. 


Ophiura longipeda Lamarck, Anini. s. Vert., i, 1816, p. 544. 
Ophiothrix longipeda Müller & Trosehel, Syst. Ast., 1842, p. 113. 

There are seven typical specimens of this well-known species, having disks 
12 mm. to 14 min. in diameter and arms 175 mm. long, more or less. Only one 
has a locality label, ‘‘Tumby Bay, South Australia, 28/x/1896. This example, 
except for being dry, is like the other six, and was probably of the same lot 
originally, but | very much doubt if any of them eame from Tumby Bay. 
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Probably they are from the Northern Territory, where the species almost 
certainly oecurs, as it is common everywhere on the north-eastern coasts of 
Australia. It is not known from south of Port Curtis, Queensland, and it is 
hard to believe that so large and conspicuons a brittle-star could have been over- 
looked if it occurs along the southern coasts of the continent. 


OPHIOTHRIX MARTENSI AUSTRALIS. 


H. L. Clark, Dept. Mar. Biol, Carn. Iust., x, 1921, p. 111. 

There are nine specimens of this characteristic Australian snbspecics, 
ranging from 6-5 mm. to 9 nun. across the disk. Aside from the fact that two 
or three of the alcoholie specimens are very markedly bleached, all are distinctly 
of the subspecies australis. One is labelled as from the Northern Territory, 
where one would expect the species to occur, five alcoholic specimens have no 
locality label, aud three dry specimens are said to be from ‘‘Tumby Bay.” It 
seems to me very unlikely that any form of O. martensi occurs on the southern 
coast of the Australian continent, hence I believe that all these specimens are 
trom the Northern Territory. 

OPHIOTHRIX SPONGICOLA. 
Stimpson, Proe. Acad. Nat. Sei. Philadelphia, vii, 1855, p. 385. 

There is a fine series of this typically Australian Ophiothrix, consisting of 
seventy-six specimens, ranging from 4 mm. to 19 mun. across the disk. They 
exhibit a considerable diversity of colour, and the growth changes are important. 
How much the colour differences are due to preservation it is hard to say. One 
specimen is very pale brown or dirty-whitish, with deep purple spots on the 
interbrachial spaces below, and a hint of a sinilar spot between the radial shields 
of cach pair; otherwise there are no indications of colour, though there are Taint 
traces of marks on the arms. The smallest specimens are very light-coloured, 
whitish or pale brown, with conspicuous blue or purple marks between the 
radial shields of each pair, and extending more or less on to the shields, and 
irregular markings of the same shade at regnlar intervals on the arms; the 
intervals are of three segments, which may be all light or only the middle one 
wholly light, the others more or less included in the coloured areas. In large 
specimens the blue may completely cover all the upper amn-plates, but usually 
indications of banding are distinct. ‘The lighter areas of the arms are usually 
tinged with red, and may be quite red, the arms then being distinctly banded 
with red and deep purplish-bluc. The shade of blue varies greatly from light 
greyish-blue to almost black. Stimpson’s deseription says the colours are black 
and red, and it is probable that this is the impression given by many large 
specimens in life. 
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The specimen with the disk only 4+ mm. across has uo spiitelets on the disk, 
except at the very margin, where a few oceur; the interbrachial areas below 
laek seales as well as spinelets. The arms are only abaw 20 mm. lone, or five 
times the disk diameter. A specimen about 6 mw. across the disk has arms abolit 
40 mm. long, ar nearly seven times the disk. Minnte spinelets are beginning 
fo appear on the disk seales. In the largest speeimen the arms are over 160 min. 
long, more than eight times the disk; the hitter is rather thickly covered with 
thoruy spinelets, which are even crowded in between the radial shields of a 
pair; the radial shields themselves are, however, quite bare. As a rnle the disk 
is well covered with low, blunt spinelets, bnt it is not uncommon to find specimens 
in which these ave wanting, except near the interbrachial margins. Tu spite of 
all this diversity in spinulation and colour, the species is easily recognized, at 
least among the Australian menibers of the genus, 

These specimens are chiefly From the Veren eollections, largely from 
Spencer and St. Vineent Gulfs. A few are from near Trowbridge Island, or 
between Backstaivs Passage and Trowbridge Livhthonse. There are two fram 
Tumby Bay, and several have no locality label. The species is known to range 
from the Abrolhos Islands on the west coast of Australia, alone the whole 
sonthern coast, to Broken Bay on the eastern eoast of New South Wales, 


Orver CHILOPHIURIDA 


Famy OPHIOCHITONIDAE. 
OPHIONEREIS Liitken, 
OPHIONEREIS SCHAYERI. 


Ophiolepis schayeri Miller & Troschel, Areh. Nature. x, 1544, p. 182. 
Ophionereis schayert Lütken, Add. ad Hist. Oph., pt. 2, 1859, p. 110. 

There is a fine series of twenty-nine specimens of this well-known species. 
ranging fron 7 mm. to 21 mm. across the disk. The diversity in colour is eon- 
siderable, but is probably in large part artificial, ‘Thats the lightest individual 
is eremm-colonr, with faint indications of any markings, even the bands ou the 
arms being indistinct, but it is quite probable that the specimen has been 
bleached in preservation. Again, the darkest specimen is a rieh red-brown, with 
the nsual markings evident but dull; this individual has apparently at some 
time been in a rusty container, thongh it is not impossible that the colony is 
natural. Normally, dry specimens are pale and dark grey of various shades, 
while aleoholic specimens have a very evident brownish-vellow appearance. 
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One of the present series, a young specimen 7 mm. across ihe disk, is labelled 
"Ophionereis fasciola Wiiteu.’’ There is no locality given, but the label is in 
every way similar to the labels on certain New Zealand specimens in the collec- 
tion, aud | have little doubt that this specimen came from New Zealand. 
Mortensen (*) is very suve that the New Zealand and Australian forms repre- 
sent two different species, and he retains the name O. faseiate for the New 
Zealand form. But the differences whieh he emphasizes are by no means as 
eoustant as contd be desired, and 1 am yery much in doubt whether the New 
Zealand Ophionereis is really sa recognizable as Mortensen thinks, While I 
have a considerable series of Australian speeimens at hand, 1 have only a few 
fron New Zealand, so | am not ready to reach a final eonelusion,  Mortrmusen 
holds ihat the Juan Fernandez Ophionereis is also different from that ovenrring 
in New Zealand. There is but one Juan Fernandez specimen at band, and il 
is ouly hall-erown. but it dnes not incline me towards Mortensen’s view. One 
point to which my esteemed Danish colleague refers demands a careful investi- 
vation, namely, the size ef the eggs. It is an open question in my mind whether 
this has the sienifieance which he attributes to it, and I very much danbt iis 
eoustaney and importance. Certainly the very close relationship of the forms 
of Ophionereis ocenrring in Australian seas, at New Zealand, and at Anan 
Fernandez. is beyond question. One striking feature which they have in 
common, evident even UL young speciinens, is the ocenrrence of four avm-spines 
on the basal arim-seements. This is very constant, and enables one to separate 
them from the Indo-Pacific species O. porrecta very readily. Whether we call 
them O., sehayeri, or consider the New Zealand and Juan Fernandes forms sub- 
species, or even full-fledged species. seems to me relatively unimportant, but, 
nevertheless, the correct solution of the problem will be interesting. The 
Ophionereis trom the Abrolhas Islands, W.A., whieh | published as porrecta (°°), 
are andonbtedly small speehnens of sehayert, as a reexamination shows. 
Hence this southern form is one of the few typieally Australian echinoderms 
which have reached the Albrohas Islands. 

Most of the present specimens were taken in either Spencer or Si. Vincent 
Gull, but two are fram Tumby Bay, and seven very fine ones are trom Port 
Wilhuiga, Zietz collection. There are two speennens labelled N. Australian 
eoast’? which resemble these Port Willunga specimens so closely f have little 
donlit they are Trom the same place, if not actually the same lot. There is also 
a small specimen labelled “Northern Territory which is undoubtedly from 
the sauthern coast of Australia. 


(35) Mortensen, Vid. Med., Ixxvii, 1924, p. 164. 
Gin) I L. Clark, Jour, Linn. Sue, Zool, xxxv, 1928, p. 247. 
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OPHIONEREIS SEMONI. 


Ophiotriton semoni Döderlein, Jena. Denkschr., viti, 1896, p. 288. 
Ophionereis semoni Koehler, Siboga Rep., Mon., xlv b, 1905, p. 54. 

It is a matter of grcat interest to find this little brittle-star common on the 
coast of Sonth Australia, for it was hitherto recorded in Australia only from 
the Torres Strait region and Green Island, off Cairns, Queensland. I have 
already disenssed (7) the relationship of this speeies to O. dubia, but I may 
add here my more reeent eonehision that the genns Ophioerasis (*) is not worth 
maintaining, as O. semoni is such a complete connceeting link between it and 
Ophionereis; but a comparison of semoni with the two Japanese species of 
Ophiocrasis shows that both are quite distinct from O. semoni, which is readily 
distinguished from all its allies by the skin-eovered oral surface, as already 
deseribed by me (**). 

The present series of twenty-two specimens of semoni, with disks 2-5 mm. 
to 7-5 mm. across, were all taken by Dr. Verco in St. Vincent and Spencer Gnuilfs. 
As they are in five different lots. there does not seem to be any room for doubt 
abont the general locality. Compared with Queensland specimens, the only 
differenee is in the more generally green colonration of those from the north 
which are distinctly green (more or less of an olive tint) and white, while the 
southern individnals are brown and white, thongh the markings on the arms 
are, in young specimens at least, distinctly greenish. The disk is brown with 
a white retienlation (enrved lines), ov white with a brown retieulation of the 
same character, or dark brown reticulated with a heht shade. When dry all 
the tints become greyish, and there is no indication of ereen. One striking 
feature of the colouration, evident in both northern and southern speeimens, is 
found in the white oval shields, surrounded by a greenish or brownish circle. 
If more abundant material shows that the northern specimens are typically 
green and white, and the sonthern brown and white, with a very definite eon- 
stauey, the latter might well be designated by a snbspecifie name. 


Famity OPHIOCOMIDAE. 
OPHIOCOMA Agassiz. 


OPHIOCOMA CANALICULATA. 


Lütken, Add. ad Hist. Oph., pt. 3, 1869, pp. 46, 99, 
A good series of fourteen specimeus of this rare speeies shows that it is 
not infrequent on the eoast of Sonth Australia. There are two specimens 


(37) H. L. Clark, Dept. Mar. Biol., Carn. Inst., x, 1921, p. 118. 
($8) H, L, Clark, Bull. U.S. Nat. Mus., Ixxv, 1911, p: 175. 
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without locality labels and one speeimen from Edithbure; all the others are 
from Spencer or St. Vincent Gulf, and for most of them we have to thank 
Dr. Vereo. The smallest individual is little more than 6 mm. across the disk, 
and the arms are only abont 22 mm.; the colour is dark grey with a shght 
purplish tinge; on the upper side of the arms are a few, irregular, widely 
seattered white marks; the under side of the arms is grey, with a broad, median 
white band, and the arm-spines are pale grey; for the most part there are but 
four arm-spines, but basally there are five, and ou one or two joints there are 
six. Another specimen 7 mm. across the disk, with arms 30 mim. long, also has 
four and five arm-spines; it is pale brown in colony, with distinet but fait 
incieations of dusky bands on the arms; the nnder side of the arms shows the 
broad median white band of the darker specimen. Both these young indi- 
viduals have the granulation of the disk mueh finer and denser than in adults; 
there are at least 80 to 100 granules per sq. mm., but the interbrachial areas 
below are as bare and free from granules as in the adults. 


ZEN 


AA 


Fig. 130. Ophiocoma canatieulata; a, aboral view; b, oral view (nat, size). 


The largest speeimen is 21 mm. across the disk, bnt all the arms are broken ; 
the longest is 52 mm., and was probably well over 60 mm., but it was certainly 
not over 70 mm.; the colour is a light blackish-brown, with the arm-spines a 
mueh lighter yellow-brown; the under side of the arms shows the longitudinal 
white band on the first two or three segments distinetly, but further out it is 
mueh less evident; the specimen is probably somewhat bleached, The other 
large speeimens are all darker, the eolour ranging from brown to black, the 
arm-spines lighter than the disk, espeeially at their tips; in some cases they are 
reddish, and in one specimen very conspicuously so on distal part of arms. The 
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longitudinal white band on the under side of the arms is a characteristic feature, 
usually conspicuous at least at the base of the arms; in the blackest speeimen 
it is well marked on the first five or six segments, and then fades away and 
becomes very indistinct. In no specimen is there any indication of banding on 


the arm-spines. 
OPHIOCOMA CANALICULATA var. PULCHRA (°) var. nov. 


There are half a dozen Ophiocomas which agree well with O. canaliculata 
in everything but colour, and their striking appearance warrants designating 
them by a varietal name, As they probably intergrade with the typieal form, 
and seem to ocenr with it, it is not likely they represent a different species. The 
two constantly charaeteristie features are found on the arm-spines and the 


Fie 131. Ophiocoma canaliculata var, pulehras a, aboral view; b, oral view of holotype 
g ? ; YI 
(nat. size). 


under arm-plates. The arni-spines are beautifully banded with light and dark; 
the exaet shades differ in the different specimens; the ground colour ranges 
from nearly white to pale brown; the darker bands range from light brown, 
light red, or light greentsh-brown to brown, red, and grey; the bands are 
narrow, well defined, especially at tips of spine, and numerous (five to ten). The 
mider arm-plates, instead of showmg a white median band, are, even from the 
first, prettily mottled with purpHsh-brown, bright brown, or grey and whitish 
or very pale brownish. The eolour of the disk and upper surfaee of the arms 
shows eonsiderable diversity ; in typical speeimens it is very light, almost white, 
the upper armplates being ornamentally marked with some light shade of brown 
or grey. Jn other specimens the disk is darker, and in one speeimen it is the 


same shade of brown shown by small speeimens of typical O. canaliculata. But 


($9) Pulcher=heautiful, in reference to the ornamental colour pattern of the arm-spines. 
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regardless of the disk, the arm-spines and uuder arm-plates are absolutely 
distinctive, 

Tlolotvpe: Reg. No, B. 470. 

The specimens at hand range from 7-5 mim. to 18 mim. across the disk. 
The two Targest have no locality lahel, but the others are all from Dr, Vereo’s 
collecting in Spencer or St. Vineent Gulf, 


Famitry OPHIODERMATIDAR. 


OPHIURODON Matsumoto. 
OPHIURODON OPACUM (1) sp. nov. 


Disk 7-5 mm. in diameter; arms all broken, but no donbt more than 20 mm. 
long. Disk completely covered by a eoat of fine but well-spaced spherical 
granules, abont 150 to a square millimetre; these are somewhat coarser near 
the margin of the disk than at the centre; the coat of granules completely covers 
an underlying layer of rather delieate scales. Upper arm-plates, exeept for one 
or two at base of arm, longer than wide, at first broadly in contact, but becoming 
less and less so distally, until near tip of arm they are small and quite separate; 
distal margins curved, broadly so at base of arm, but becoming more and more 
semicircular distally; the plates are thick, dull, and without striations or other 
ornamentation. 

Interbrachial areas below, oral shields, adoral and oral plates completely 
covered with a fine granulation like that of the disk, but coarsest on the jaws; 
the tips of the mouth angles ave occupied by a group of six to nine granules, 
somewhat set apart from the rest, and occupying the space between the two 
lines of oral papillae. Oral papillae four on each side, placed somewhat on 
edge and overlapping, excepting the outermost, which is the smallest and least 
flattened ; the other three are subequal, distinetly flatteued, with rounded margin, 
Teeth very couspicuons, wide, with hyaline margin; there are apparently four 
m each colin, but the lowest (outermost) is very short and broad, with an 
insignificant margin, while the next has a very conspicuous more or less serrate 
margin; in the holotype the median serrations are enough more conspienots 
than the others to give the appearance of a triserrate tooth, but in the paratype 
this is not the case, 

First under arm-plate small, wider than long, the second much larger, aboni 
as lone as wide: succeeding plates becoming more and more evidently 
longer than wide, broadly in contact at first, but becoming less and less so, until 


(49) Opdens=siu the shade, obseure, in reference ta the uncertainty as to the relationships, 
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at the tip of the arm they are well separated; the distal margin is markedly 
rounded, the proximal is narrower and truneate or (distally) pointed, and the 
lateral margins are more or less concave. Side arm-plates rather large pro- 
portionately, especially distally; caeh plate carries six or, on basal segments 
of arm, seven, opaque, solid bnt delicate, blnut, somewhat flattened arm-spines, 
about as long as the segment or a trifle longer; they show a tendency to he 
appressed to the arm, but obviously are not normally so in life; the upper ones 
(except uppermost, which may be quite small) are longest, and are somewhat 
widened near but not at the tip. Teutaele-seales two, large, the inner the larger 
and more elliptical; the outer overlies the base of the lowest arm-spine, and 
distally tends to be quite pointed. On the first pore there are five seales, two 
of whieh guard the distal side; on the second pore are four seales, of which one 
is on the distal side; on the third pore are three proximal seales, but the distal 
seale is reduced or wanting; on the following pores a distal seale may be more 
or less indicated for several segments. 


Fig. 132. Ophiurodon opacum; a, aboral view; D. oral view of holotype (x 2). 


Colour of holotype very pale grey, the disk mottled with a darker shade; 
arms with five or six darker bands at irregular intervals; these bands are more 
than one segment wide, and the outer portion is darkest; lower surface nearly 
white. Paratype very pale brown or dirty-whitish, withont any indications of 
bands on arms or of motthne on disk. 

Holotype: Reg. No. E. 471. 

There are only two specimens of this interesting brittle-star, one from Port 
Vineent, the other (holotype) being from the Vereo eolleetions from St. Vincent 
Gulf. The paratype is not quite 7 mm. aeross the disk, and the arms are abont 
23 min. long; the arms are thus longer relatively than in the holotype, the arm- 
spines are a trifle longer and narrower, and the teeth are a trifle narrow and 
less evidently triserrate. This Australian Ophiurodon differs from the other 
members of the genus in the presence of two tentaecle-seales and in the dull, 
nnstriated arni-plates; mdeed, the matter of the tentaele-seales has made me 
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hesitate to put the speeies in Ophinrodon, but in view of the disk covering, moni h 
parts, and arm-plates and spines, it seems unnecessary to ereet a new genus 
for H, especially as Ophiurodon is itself sa imperfectly known and its relation- 
ships so uncertain. 


PECTINURA Forbes. 
PECTINURA ARENOSA. 


Lyman, Bull. M.C.Z.. vi, 1879, p. 48. 

There are nineteen spectnens of this species from Tumby Day; Ardrossan, 
Yorke Peninsula; between Trowbridge Lighthouse and Baekstairvs Passage; and 
the Vereco colleetions in Spencer and St. Vincent Gulfs. They ave all adults, 
with the disk 7 nun. to 11m, across: the arms are 3-5 to 4 times the diameter 
of the disk. There are eight or rarely nine arm-spines on the basal part of the 
arm of the smallest example, and teu or eleven in the case of the largest. A 
mimber of the specimens are nniformly very pale brown for dirty eream- 
ealour), without markings of any sort, but it is, of eonrse, possible that these 
individuals have been more or less bleaehed in preservation. Iu other cases the 
disk is unicolour, brown, or grey of some shade, but the arms are more or Tess 
eross-banded, either light with dark bands or dark with light ones. The largest 
specimen has the disk dark grey mottled with light grey, and the arms dark with 
light bands, but the light mul dark bands are of abont equal width, oral surface 
of hody nearly white, of arms mostly dull grevish-purple, with mueh Jess marked 
banding than on the opper surface. 


PECTINURA ASSIMILIS. 


Ophiopeza asstmilis Bell, Prac. Zool. Soe., 1588, p. 282. 
Peelinura assimilis 11. L. Clark, Bull. M.C.Z., lit, 1909, p. 118. 

There are fifteen speehuens of this species from Tiunby Bay and from the 
Vereo collections iu Spencer and St. Vincent Gults, Although obviously 
different from the preeeding species, no one character will serve to constantly 
distinguish them, The present species is decidedly the larger (with disks np 
to 21 min. in diameter), with stouter but not shorter arms; in specimens of 
the same size the armespines are fewer in P. assimihis than in P. arenosa, hut in 
large speeimens there are eleven and even twelve armespines; the spines are 
longer in P. asstueatis, nearly equalling the segment, while in P. arenosa they are 
only about half as long as the segment; the upper arm-plates in P. arenosa have 
a markedly enrved (eonves) distal margin, while in P. assimilis the plates are 
shorter and wider, with a nearly straight distal margin; in P. assimilis the 
penultimate oral papilla in each series is conspicuously the largesi, but in 
P. arenosa ihis is not noticeable; finally, aud most obvions if not most inportaut, 
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in P. avenosa supplementary oral shields are usually present distal to the oral 
shields, but in P. assimilis these are usually wanting. In one large P. assimilis 
in the present series, supplementary shields are present iu every interradius, 
but they are wide and low, closely appressed to the oral shield, and four of the 
five are divided, three into two and one into three pieces. 

In colour the two species must be quite unlike in life, for the best specimens 
of P. assimilis show a distinct rose-purple eolour in markings on disk or arms, 
or at least on the oral shields and basal under arm-plates. The most highly 
coloured speeimen is pale yellowish-brown, with the centre of the disk and about 
five indefinite bands on each arm, rose-purple; orally the general tint is dull 
cream-eolour, but the interbrachial areas, oral shields, and basal under arm- 
plates show more or less evident markings of rose-purple. At the other extreme 
is a nearly wlite specimen, with disk 16 mim. aeross, and arms about 60 mm. 
long, whieh shows no markings on the upper surface, but is very evidently rose- 
purple on the oral shields and basal under arim-plates; it is impossible to say 
whether this specimen has been bleached or not, but it does not gìve that nupres- 
sion. On the other hand, the only specinien with no trace of rose-purple is a 
large one (disk, 21 mim.), with lower surface eream-colour and upper surface 
dull light grey and yellowish intermingled with little contrast; this speeimen 
has probably had its eolours altered by exposure to light and dust. 

In my key to the species of Peetinura (©) L have said of P. assimilis: ‘arms 
not at all spotted or marked with purple. Arm-spines sub-equal; oral shields 
rather wider than long.” Evidently this is wrong im the matter of the colour, 
and it is also unreliable as regards the oral shields, for sometimes the oral shields, 
in small specimens, ave longer than wide. The differences between P. assimilis 
and P. maculata of New Zealand are, however, very evident, for P. maculata 
has the arms more than four times the disk diameter, and the upper arm-plates 
are conspicuously spotted with purple; in P. assimilis the rvose-purple is more 
like a ground tint irregularly mottled with the hehter shade. If the single 
speeimen of P. assimilis, long in the M.C.Z. eolleetion, and said to be from South 
Australia, has not lad its eolow's artificially altered in some way, the speeies 
shows considerable diversity, for there is no traee of rose-purple anywhere, but 
that eolour is replaeed by a bright brown, in eontrast with the very pale 
yvellowish-brown ground colour. 


OPHIARACHNELLA Ljungman. 
OPHIARACHNELLA GORGONIA. 


Ophiarachna gorgonia Miller & Troschel, Sys. Ast., 1842, p. 105. 
Ophiarachnella gorgoma UU. L. Clark, Bull. M.C.Z., Hi, 1909, p. 123. 


(1) H. L., Clark, Bull. M.C.Z., lii, 1909, p. 116. 
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There are two dry, bleached specimens labelled N. Australian Coast: as 
the species is common there, there is no reason to doubt the label. One specimen, 
S mm. across the disk, still shows plainly half a dozen light brown bands on 
each arm. The other is 1] mm. in disk diameter, and the eross bands on the 
arus are very faint. 


OPHIARACHNELLA INFERNALIS. 


Ophiarachna infernalis Müller & Troschel, Sys. Ast., 1542, p. 105. 
Ophiarachnella inferualis H. L. Clark, Bull. M.C.Z., li, 1909, p. 124. 

This is another tropical species, of which three typical specimens, 9 non. 
io 12 mm. across the disk, are in the present collection, from ‘SN. Australian 
Coast.” Their naturally dull colours have undergone little change. 


OPHIARACHNELLA RAMSAYI. 


Pectinura ramsayi Bell, Proe. Zool, Soc., 1888. p. 281. 
Ophiarachnella ramsayi H. L. Clark, Mem, M.C.Z., xxv, 1913, p. 304. 

One of the four speeimens of this speeies (whieh was first deseribed from 
Port Jackson) was taken by Dr. Vereco. Tt is from either Spencer or St. Vincent 
Gulf, and, although dry, is well preserved; the colour is eream-colour and pale 


upper surface of cach arm, and many dark grey spots both ou disk aud amns; 


grey irregularly and tudefinitely aixed, with three or four dark grey bands ou 


under surface pale cream-colour; it is probable that these colours are more or 
less faded; the disk is 23 mm. across, and there are eleveu arm-spines ou the 
basal segments. 

The other specimens are obyiously old and somewhat deteriorated. One 
with the label: “Presented by Rumball, Bs, Queensclilt, Kangaroo Island, 
December, 1901,” has the disk 30 mm, across and the arms 150 nun. long; there 
are thirteen arm-spines on some basal segments; (he colour is a variegation of 
light and dark vetllow-brown, with many dark spots or dots on the lighter areas, 
and the arms more or less conspicuously banded. The other two specimens are 
labelled, ‘‘ Presented by J. G. MeDonyall, Bsq, Edithburgh, December, 1887.7 
One has only four arms, as one has been broken off close to the disk, which is 
29 un, across; the point where the arm was lost has apparently healed, but 
there is no indication of regeneration; there are thirteen arm-spines. The other 
has the disk 32 mm. across, but the awns are only 125 min. long; there are 
thirteen, rarely fourteen, ariu-spines. The colour of these Edithburgh species 
is essentially the same as in the individual from Kangaroo Island, but the arms 
are less distinctly banded. 
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Famity OPHIOLEPIDIDAE. 
AMPHIOPHIURA Matsumoto. 
AMPHIOPHIURA COLLETA. 


H. L. Clark, “Endeavour” Less ive 1910, p. 93. 

It is interesting to find this species in the colleetion, but most disappointing 
to find only one specimen, and that but half-grown. This individual was taken 
by Dr. Verco in either Speneer or St. Vincent Gulf. The disk is 8 mm. across, 
aud the arms were about 24 mm. long, as far as can be estimated, since all are 
broken. In the arrangement of disk-plates and arm-spines this specimen is hke 
the holotype, but the upper and under arm-plates reveal its immaturity, since 
very few proximal plates are wider than long and fully in eontact. The oral 
papillae too ave immature, and not so distinctive as in the original specimen. 
The colour is not at all yellowish, but is greyish-white. 


OPHIURA Lamarck. 
OPHIURA KINBERGI. 


Ljungman, Ofv. Kongl. Vet.-akad. Föhr., xxiii, 1866, p. 166. 

This brittle-star was previously known from Port Jackson and Port Phillip, 
but its oeeurrence in the Vereo eolleetions from Spencer and St. Vineent Gulfs 
is a considerable extension of its range westward. There are seven specimens 
at hand, ranging in disk diameter from 5 mm. to 9 min.; the arms are slender 
but short; it is doubtful if they ever exceed three times the disk diameter. 


OPHIURA OOPLAX. 


Ophiocten obplax LU. L. Clark, Bull. U.S. Nat. Mus., xxv, 1911, p. 99. 
Ophiura odplaz Matsumoto, Proc. Aead. Nat. Sei. Philadelphia, lxvii, 1915, p. 81. 
The diseovery of this Japanese species in the Verco collections from Spencer 
and St. Vineent Gulfs is most surprising. It is so well marked a speeies that 
there is no danger of mistaken identification, nor can I find any notable differ- 
ences between Japanese and South Australian specimens. There are nine 
speeimeus in the Vereo collection, and they range from 4 mm. to 8-5 min. across 
the disk; the eolour is uniform, grey or nearly white. ln Japanese waters this 
brittle-star is common at depths of 94 fathoms to 614 fathoms, and has not been 
taken in shallower water. It would be very interesting to know at what depths 
the South Australian specimens were taken. No records of O. odplax between 
Japan and South Australia exist. 
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OPHIOMUSIUM Lyman. 
OPHIOMUSIUM ANISACANTHUM (') sp. nov. 


Disk 75 nmn, arms broken, but apparently about 50 nnn. long. Disk covered 
with a very smooth coat of closely appressed plates; at first there are a ceutral 
plate, five radials, teu radial shields, ten plates in pairs, smaller proximal to 
larger. both long and narrow, lying in the iuterradii, separating the pairs of 
racial shields from eacli ather, and ten plates in pairs, the distal much the smaller, 
lying in the radii, and separating the two radial shields of each pair; thirty-six 
plates in alls bnt with growth smaller plates come in at the angles where the 
larver plates meet cach other, mutil 75 to 90 scales aud plates may be counted 
on the disk of a full-egrawni specimen. Radial shields moderate, not much longer 
Ihan wide, ronghly rounded triangelar, filly separated from each other loth 
radially and interradially. Albdisk plates are apparently quite smooth, bni under 
sufficient! magnification are found to be very finely granular. Upper arin-plates 
present anly basally; dhe Gest is laren pentagonal, almost twice as wide as lous, 
the second is very nmel smaker, wider than long, twwiangukw with the angle 
proximal; sneceediug plates simitar but smaller, aud decreasing steadily in size 
fram segment to segment, disappearing entirely at the teuth segnteut (or there- 
abonis) in darge specimens, ucurer to disk in smaller ones. 

lmerbrachial areas below completely cavered by one huge marginal plate, 
the two genital plates, and the oral shield; the marginal plate is abont twice as 
wide as long. Oval shields somewhat pentagonal, with distal side longest and 
perfectly straight; outer lateral margins about one-half of distal, very slightly 
eonvex; immer lateral margins slightly concave distally, a trifle convex proxi- 
wally, meeting imn a sharp augle. Adoral plates very large, nearly three times 
as long as wide, meeting folly within, wider withont than within. Oral plates 
smaller than adorals; eaeh carries fone snbequal squarish oral papillae, while 
a fifth one, considerably larger, is half on Che oral and half on the adoral platt; 
at the tip of the jaw is a large unpaired, somewhat triangular papilla. 

Under ani-plates, except first three, iasimifieant, (riangnlar, wider thau 
lang, practically wanting after the first six or eight segments: seeond and third 
are practically (he same shape as the oral shields, but are longer than wide, lee 
second being relatively longer than the third; first under arm-plate not hall as 
large as second, slightly hexagonal, a httle wider than long, with proximal angle 
maueh Jarger and more acute than distal, Side arm-plates very large, composing 
practically the whole segment; each plate carries near the lower distal corner, 
but well baek from the margin ef plate, two arm-spines, placed close together, 


= a a —— $$$ oo 


(42) aruros =unequal+ deurda=syiue, in reference to the striking inequality of the arm- 
spines, 
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the lower evlindrieal, blunt, almost half as long as a basal arm-joint; upper, 
peg-like, minute, not half as long as lower; on basal joints, a third, even smaller 
peg-like spine may be found near margin, well up on the plate, and occasionally 
a fourth, still smaller, is present between the lower pair and the upper single 
spine. Tentaele-pores in two pairs, beside second and third lower arm-plates, 
with a long, narrow, elliptieal seale on the outer side, and a very mueh narrower 


and less noticeable one on the inner side. Colour, nearly white. 


Holotype: Reg. No. E. 480. 


There are five specimens of this wellanarked species in the Verco collections 


from Speneer and St. Vincent Gulfs. The smallest is somewhat more than 
9 mm. across the disk, while the arms (broken now) could not have much 
execeded 30 mm. The species may be recognized at once among those with only 
two pairs of tentaele-pores by the combination of a single huge interbrachial 
plate orally, with only one arm-spine large and well developed enough to be 
ealled a spine. 


OPHIOMUSIUM APORUM (*) sp. nov. 


Disk 9 mm. in diameter; arms about 30 mm. long. Disk eovered by about 
thirty-one large plates, ineluding the radial shields, and many, small, triangular, 
ill-defined plates at their angles; all the plates are covered by a thick, wrinkled 
skin, but it looks as though the skin on each plate had dried and wrinkled by 


in y . ” 3 
(43) aropos—without a pore, in reference to the apparent absence of tentacle pores. 
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itself. Radial shields small, separated. Upper arim-plates ten to twelve, bni 
ouly the first two are worthy of mention; they are small, triangnlar, about as 


long as wide, the first the larger. 


pattasi eaenecses™ 


OC 


<n POPUP PROBE p A 


Fig. 134. Ophiomusinm aporam; a, aboral view; bh, orul view af holotype ix 


futerbrachial areas below covered by a lavee median and two smaller 
marginal plates, the two genital plates, and the oral shield; these plates are Hke 
those of the disk iu appearing as though each were covered by wrinkled skin. 
Oral shields rounded pentagonal, with an angle proximally, about as long as 
wide. Adoral plates relatively large, short, and wide, meeting broadty within. 
Oral plates small and indistinet. Oral papillae apparently four or five, but 
difficult to distinguish separately, as they are more or less concealed hi skin. 
Kirst under arm-plate small, nearly square, second aud third somewhat larger, 
roughly triangular: no under arm-plates present further ont. Side arm-plates 
large, somewhat flaring distally; each carries three subequal, small, peg-like 
arniespines not one-third as lone as arni-segment; those near base of arm are 
more blout and peg-like than distally, where they are quite acule, Terutacle- 
pores very diflicult to make ont, but present beside second under arin-pluie, and 
probably also beside third; tentavle scales small, elliptical, difficult to make ont 
on most pores. Colour pale greyish, nearly white. 

Holotype: Reg. No, B. 481. 

There are but two individuals of this curious species in the collection, both 
having been taken by Dr. Verco in Spencer and St. Vineent Galis. ‘The para- 
type is obviously young, and shows some notable peculiarities. The disk is only 
faon. in diameter, and the arms conld hardly have exceeded twiee that. There 
seem to be neither npper nor nader arm-plates, and as a rile only one or two 


anii-spines ure to be found on a side avm-plate, All over the plates of the disk 
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and those of the interbraelial areas below are minute, pointed granules; appar- 
ently these are worn down with growth, and more or less wholly disappear. 
There is no traee of tentacle-pores. It is not likely that this species will be 
confused with any other in the genus, as the apparent absence of teutacle-pores 


is quite unique. 
OPHIOMUSIUM SIMPLEX var. AUSTRALE, var. nov. 


Disk 14 mm. in diameter; arms probably about 50 mm. long. Differs from 
typical adult O. simpler (O. sanctum Koehler) in having more numerous, 
rounder, flatter disk plates, less swollen marginal plates, and fewer interbrachial 
plates orally. There is but a single specimen, and it is possible that it is only an 


individual variant, but as it was taken by Dr. Vereo in either Spencer or St. 
Vineent Gulf, while the typical form is known only from the East Indian region, 
it seems best to regard it as a southern variety until sufficient material is 


accumulated to determine its status accurately. Reg. No. E. 482. 


OPHIOZONELLA Matsumoto. 
OPHIOZONELLA ELEVATA. 


Ophiozona elevala H. L. Clark, Bull. U.S. Nat. Muns., lxxv, 1911, p. 31. 
Ophiozonella elevata Matsumoto, Proc. Acad. Nat. Sci. Philadelphia, lxvii, 1915, 


p. 82. 
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It seems very extraordinary that this Japanese species should oeeur in 
South Australian waters, but there are two specimens, taken by Dr. Verco, in 
the present eolleetion. They came from either Spencer or St. Vincent Gulf. 
They agree with a Japanese paratype ot O. clevuta in all essentials, exeept that 
the arm-spines are longer and the upper arm-plates are more fully in contact 
and have a more eouvex distal margin. The length of the arm-spines is striking, 
as the upper one Is nearly as long as two joints, bnt | cannot refer these speci- 
mens to O. bispinosa Koehler, as would seem natural, the difference in the upper 
arni-plates is so great. Koehler (+t) thinks the shape of the oral shields may 
be an aid in distinguishing O. elevata and O. bispinosa, but I find enough 
diversity in O. elevata, where the shields may be longer than wide, as in O. 
bispinosa, to convince we this feature will not help us. Should further material 
show that O. bispinosa and O. elevate do not have the marked difference in upper 
arm-plates which Koehler’s figures and description lead me to suppose, then 
O. clevatu becomes a synonym of O. bispinosa, and both the Japanese and South 
Australian specimens must be referred to Koeller’s species. 


OPHIOCROSSOTA (#), gen. nov. 


Disk covered with large smooth plates and seales, very regularly arranged 
and with primary plates conspicuous. Radial shields broadly in contact proxi- 
mally but separated distally by a large triangular plate; outer margin of this 
plate aud inner margin of distal half of radial shields provided with minute, 
crowded but distinct papillae, in a single series; the series on the radial shield 
is virtually (but not actually) continuous with the series of similar but larger 
papillae on the adradial margin of the genital plates. Upper arm-plates wider 
than long on basal part of arm and broadly in eontact there. Oral shields very 
large occupying most of interbrachial areas below. Second pair of oral papillae 
opening outside of mouth slits guarded by tentacles scales on both sides. Under 
armi-plates somewhat swollen, separated from each other, on basal part of arm by 
a distinct pit. Arni spmes numerous. Tentaele-pores very large, protected by a 
tentacle-seale aud the lowest arm-spine, which are virtually side by side. 

Genotype: Ophiocrossota heleracantha sp. nov. 

This is a very remarkable genus, showing a combination of characters 
quite unique. The papillae on ihe radial shields suggest at once the West 
Indian genus Ophiothyreus, but in that vase the radial shields are wholly 
separated, and distally by a pair of plates, lying side by side. Orally the 


(#1) Ioehler, Bull. U.S. Nats Musi, 100v, 1922, p. 222: 


- y Li e. s ` . . . 
(45) odis—snake+ kpooowtos—tringed, in reference to the papillae on the radial shield 
margin. 
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Australian genus is utterly unlike Ophiofhyreus, but reminds oue very much 
of Stegophiura, from which, however, the character of the tentaele-pores 
instantly separates it. 


OPHIOCROSSOTA HETERACANTHA (+) sp. nov. 


Disk 11 mm. in diameter; arms broken, but probably about 40 nim. long, 
broad and stout at base, but tapering rapidly to a very slender tip (as shown 
by other specimens). Disk covered by twenty-six large, smooth plates, besides 
many small ones at their corners, the radial shields and five large marginal 
plates, one in eaeh intervadius. Radial shields large, nearly twiee as long as 


wide, meeting broadly within, separated distally by a large triangular plate; 


Fig. 136. Ophioecrossota heteracantha; a, aboral view; b, oral view of holotype (x2). 


on the margins of this plate and the distal inner margin of the radial shields 
are the fringes of minute papillae so distinetive of the genus. Upper arm-plates 
broadly in contact proximally, but distally they become small, triangular, and 
separated; first one very short and wide, as wide as the triangular plate that 
separates the radial shields, its length about one-fifth of its width; second plate 
not so wide, but twice as wide as long, with eonvex distal margin and moderate 
lateral angles; sueceeding plates beeoming wore and more triangular, 
narrower, longer, but smaller. 

Interbraehial areas below almost covered by the huge oral shields, which 
are more than twiee as long as broad, sharply pointed proximally, but rounded 


(46) ETEPOS different+ dkavGa: ‘spine, in reference to the dissimilar arm-spines, 


‘|. 


an 
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distally; hesides the shield, the only plates in the interbrachial areas are the 
broad genitals, the conspicuous marginal, aud two or three small plates just 
distal to the oral shield; genital plates with # conspicuous fringe of ten to 
twelve papillae, the lower ones rather long, the uppermost much like those ou 
the adjoining radial shields. Adoral plates rather small, but swollen, meeting 
broadly within, Oral plates eonspienous, swollen, larger than the adorals, 
Oral papillae small, about four on each side of cach jaw, the distalmost largest, 
low, flat, and seale-like. Teeth ahout three, or passibly fonr, in a colin, 
narrow, pointed., 

First under arm-plate large, tetragonal, about as long as wide, but wider 
distally than proximally, second plate peutagoual with a sharp proximal 
angle, and rounded lateral margius and angles, much wider than long, some- 
what swollen, separated from first plate by a large pit, and [rom third plate 
hy a smalter one; next three plates similar bnt suevessively smaller; following 
plates about as long as wide, widely separated from cach other, not swollen, 
and uol separated by pits, becoming very small and nearly eirentar distally. 
Side arm-plates not very kirge, but thiek at the oral end, not taring; each 
carries a series of iwelve or fewer spines, of diverse sizes; the third froni the 
bottom is largest, evindrical, blunt, about half as loug as arm-seginent; the 
oppermost and the lowest emne uext, aud are abont three-fourths as large; 
the next to lowest and the one above the largest are next in order, while the 
others passing from below np become suecessively simaller, the next to upper- 
most being smallest and hardly a quarter the size of the upperinost, — First 
fentaele-pore (second oral) opens outside mantl-eslit, and is protected hy two 
low, broad, flat scales mi eael side; sueceeding pores very large, with a single, 
thiek, rounded seale on the side arm-plate, and ow the first two or three pores 
a minnte seale in the angle where the distal margin of the under arm-plare 
touches the side arm-plate; the lowest arm-spine stauds beside the teutaele- 
scale, and it and the one above it apparently funetion as tentacle-seales. 
Colony pale brown or nearly white, with radial sbields and sometimes the 
central plates a distinetiy darker shade; groups of Prom one to four upper 
aru-plates are also a darker brown, so that the amns appear banded; lower 
surface nniformly white, whitish, or pale brawn, the variegated upper sirtace 
is more or less strikingly ornamental, 

Holotype: Reg. No. E. 484. 

This is a pretty and interesting brittle-star, apparently common in Xt, 
Vineent and Spencer Galts, where fifty-three specimeus were colleeted by Dr. 
Vereo, Ti is remarkable that so striking a form should have so long wone 
nndeseribed, M eannot possibly be conlused with any other Australian brittle- 
star, and, indeed, there is nothing Hke it to he found clsewhere. Lt is unfor- 
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tunate that we do not know at what depth it occurs; it does not look like a 
deep-water form. 


OPHIOLEPIS Miiller & Troschel, 
OPHIOLEPIS SUPERBA. 


Ophiura annulosa Dainville, 1834, ve? Lamarck, 1816. 
Ophiolepis superba H. U. Clark, Spolia Zeylaniea, x, 1915, p. 89. 

There are twenty adult specimens in the colleetion, all dry. There are no 
locality tabels for fourteen, but six are said to be from ‘Spencer Gulf. This 
is almost certainly a mistake, as the species is a strictly tropical one. Probably 
all the specimens are from the coast of the Northern Territory. The smallest 
is 15 mm. across the disk, and the arms are rather more than 40 nmm., while ihe 
largest has the disk diameter 25 mion, and the arms exeeed 80 mm, 


OPHIOPLOCUS Lyman. 
OPHIOPLOCUS IMBRICATUS. 


Ophiolepis imbricata Müller & Troschel, Syst. Ast., 1842, p. 93. 

Ophioplocus imbricatus Lyman, Proe, Boston Soc. Nat, Masi, viii, 1861, p. T6. 
There are four specimens of this easily recognized species, but they have no 

locality label. There is little donbt, however, that they are from the coast of 

the Northern Territory, as it is highly improbable that the species oceurs on the 

sonthern coast of Australia. The present specimens measure from 11 min. ta 

16 inm. across the disk, 


ECHINOIDEA 


There ave 1,519 sea-urchins in the collection, representing forty-six species 
and two varieties, but seventeen speeimens, representing the following ten well- 
known species, are nou-Australian in origin: 


Psammechinns microtubcreulatus Heterocentrotus trigonarius (TLaw'k.) 
(Blainville) Arachnoides zelandiae (Gray ) 
Eehinus esculentus L, Dendraster execntricus (Eseh.) 
Paracentrotus lividus (ham’'k. ) Mellita quingniesperforata (Leske) 
Brechinus chlarolieus (Val.) Brissus latecarinatus (leske) 


Strougylocentrotus purpuratus 
(Stimp.) 


No fnrther reference will be made to these species. 
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Of the remaining thirty-eight forms, six species are described as new, and 
one of these represents an extraordinary uew genus in the fanily Arachnoididar, 
which has hitherto contained but a single genus. This new form looks, at first 
elance, like a scutellid, and particularly Jike the common sand-dollar (Hehimar- 
achnius), but more careful examination shows that it is really quite close to 
Arachnoides. There are two species, Phyllacanthus ivregidaris and Apalopygus 
recens, Which are here recorded from Australia for the first time. 

Only twenty-five of the thirty-eight forms are certainly from the southern 
coast of the continent, while three are from the western and ten from the northern 
or north-eastern coasts, One of the west coast species is known from the 
southern coasts aud ‘Tasmania, while the other two are extremely rare forms, 
whose presence in this collection is particularly noteworthy; one (Apatopygus 
recens) is a New Zealand species of a monaiypie gems, and the other (Goni- 
marelia interrupta) has been known hitherto only from the unique holotype in 
the Berlin Museum, whieh came from Western Australia; unfortunately the 
present specimen has no locality label. The ten northern or north-eastern species 
are well-known tropical forms, though one slrachnoides placenta, has a peenhar 
distvibntion, the mits of which are not yet well warked out. 

More than two-fifths of the specimens belong to three species of the 
family Filmlaciidae, while nearly half the remainder are Tenmopleurids. There 
are ten species, which have 1,294 specimens, or an average of almost 130 for each, 
while on the other hand there are thirteen species represented hy only one 
specimen each, aud two ol these are hitherto undeseribed speeies, 

Lorizeutal dimucter is abbreviated to ‘Ind.’ in the following pages, while 
‘wil? refers to the vertical diameter. 


OrverR CIDAROIDA 
Famity CIDARIDAE. 
PHYLLACANTHUS Brandt. 


PHYLLACANTHUS IRREGULARIS. 


Mortensen, Vid. Medd. Dansk. Naturhist. Forening, Copenhagen, Ixxxv, 1925. 
There are five large individuals of Phylucanthus which Dr. Mortensen has 
examined and found to belong to his new species, ufortiunately they have no 
locality labels, so that it is Mupossible to say from what part of the Anstralian 
coastline they come, As no specimens of Phylacantiius have been recorded from 
Australia south of Port Hacking, ou the east, aud Fremantle on the west, i seers 
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probable that the present speeimens are trom the coast of the Northern Territory. 
They range from 71 mm. to 101 mm, in diameter, and in four of the specimens 
the primary spines are less than 50 mim, long. tn the fifth individnal, however. 
they are nearly 60 nim. long, and are conspienously more tapering and pouted 
than in the others; their surface is also smoother, the coarse granules having the 
appearance of being flattened ar ground down by frietion, and the whole spine 
more or less overlaid by a deposit ef some sort. Britt as the primaries are rust- 
colour, and the whole animal is dull and orally quite rusty, there can be little 
doubt that some misfortune in preservation accounts for (his eolomration and 
for the appearance of the primaries, 

The character of the secondary and miliary spines distinguish P. irregularis 
from P. imperialis ov its variety purrispinus very easily. for they are pointed 
and narrow, and show great diversity of size, instead of being blunt, wide, and 
seale-like, us in the long-known forms. It is worthy of note also that P. irregu- 
laris has nine er ten coronal plates in a colmmn in all these specimens, whereas 
P. imperialis and var. porvispinus very rarely indeed have more than seven, even 
in the largest individuals, 


PHYLLACANTHUS sp. ? 


A defective, but large, bare test of a Phylacunthus, whieh measnres 80 mm. 
in diameter, has but seven coronal plates in a column. Tt is probably P. purei- 
spinus, but may be P. daperialis, As it lacks distinctive characters as well as 
loeality Habel. its ideatification must. be left unmade, 


PRIONOCIDARIS A. Agassiz. 
PRIONOCIDARIS BISPINOSA. 


Cidariles bispinosa Lamarck, Anim. s. Vert., ii, 1816, p. 57. 

Prionocidaris bispinosa Döderlein, Abh. Senek. Nat. Ges., xxxiv, 19114, p. 240. 
There are five speeimens which T refer to this beantiful northern Australian 

species. There are no loeality labels, but probably all came from the Northern 

Territory. ‘The finest. indtvidnal is 40 mm. m b.d., and has magnificent primaries, 

some of whieh ave more than 90 ium. long. Of the five specimens, two are bare 

tests. 20 mm, and 37 mm. h.d.. lacking their apieal disks. 


GONIOCIDARIS Agassiz & Desor. 
GONIOCIDARIS GERANIOIDES var. TUBARIA. 


Cidariics tubaria Lamarek, Anim. s. Vert., ii, 1816, p. 57. 
Goniociduris geranioides var. lubaria MH. b. Clark, Cat, Ree. Eeh. Brit. Mus., 
1925, p. 31. 
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There is a notable series of this conimon sea-urebin, wid it is interesting io 
find that all are of the variety tubaria; there is not a typical G. gerdniotdes in 
the collection, The smallest specimen is 7 mm. in dimneter, and has only live 
plates in each iutesonbhnlaeral cohann; the largest is 58 mim. bed. and 88 mm. 
vid. and has thirteen sieh plates. So far as | eau ascertain, this is the largesi 
specimen of either G, gevaniaides or its variety dubarta that has been recorded. 
Laree specimens usually have ten ar eleven plates in cael) columnar, bit there bs 
great diversity iw the relative height of the test; a specimen 20 mm. in disnneter 
is Only 11 nm. high, another is 84 min, by TS nno., and another is 389 um, by 
20 amm. ; au the other hand a specimen 41 non, ded. is S4 pio high, awd another 
Stoo. Ind. is S1 omm. high; thus the relative height of the dest rims Trom about 
-53 to OD Id. But the erentest diversity is Found in the character af the primary 
spines; so extraordinary is this that one is tempted to find some sori of distinc- 
five charaedevs tu these pronaries. But lame eouvineed this is a vain quest, so 
abundaut and se complete ave the mtergradations. 11 is not diffientt to raup the 
gpeeiiens roughly imta those with relatively slender, ubexpanded spines with 
few, small prickles or noue; those with moderately stont or slender spines. with 
few or no priekles, but with the tips of some, at least, of the dorsal spines, con- 
spleuously expanded into shield-like tips; and those with short, stont, and very 
puckly or coarsely thorny spines. Most of dhe specimens fall into the third see- 
tion, but there are all soris of mixtures of the various characters. so that none of 
the seelions are well-defined, As a representative of the first seetion is a specimen 
48 mm. h.d., in whieh the primary spines are 25 mim. to 30 min. long, 2 min. to 
2-3 mm, in diameter, and little or nat at all expanded at tip. A specimen of the 
second seetion is 25 mni, jo diameter, the spines in the mid-zone are about 
JA X 2-5 mima with wore or less couspienons priekles, aud the aboral spines ary 
7 nun. to 8 mm. long and abont 5 mm. across the expanded tips. An individual 
20 mm. in diameter is an extreme illustration of the third section, for its prin- 
cipal primary spines are about 16 aman, loug, 6 won. or inore wide, and many 
of the thorns they hear are 2 mip, long, fn many individuals with thorny spines 
these beeome the points of attachments for barnacles, worm-tubes, bryozoa, and 
sponges, whieh are frequently large enongh or munerous enongh to vive the 
annnal a curiously bizarre appearance. 

The most interesting aud valnable of all the specimeus in the collection is 
the one whieh has already heen mentioned as measuring 31 mm. high, althongb. 
ibis only 84 mm. in diameter, In addition to its exeeptional height, this indi- 
vidual is almost perfectly tetramerons; only ou the peristome is there any 
evidence of a fifth area. This anjons specimen has been fenred aud fully de- 
seribed in a paper by Dr. Robert 'C. Jackson (17), dealing with non-pentaimerous 
variants among cebini, 


(17) Mem. Boston Sov, Nat. Hista viii, 1927, pp. 507-309, figs, 48, 49, 4a 


CLARK—SEA-LILIES, SEA-STARS, BRITTLE STARS, AND SEA-URCHINS 457 


Very few of the specimens have any locality label. There is one from 
Queenscliff, Kangaroo Island, and two young ones from off Cape Jaffa in 90 
fathoms. From off Cape Marsden, in 17 fathoms, Dr. Vereo collected four very 
young bare tests, and there are some additional specimens from Dr. Vereco’s col- 
lecting in Spencer and St. Vincent Gults. Finally, the remarkable tetramerous 
specimen and a somewhat larger but notably high indtvidnal are from ‘‘South 
Melbourne, Victoria, 1889. Presented by J. W. Syke, Esq.’’ 


OrverR CENTRECHINOIDA 
Sus-Orver STIRODONTA 


Famity STOMOPNEUSTIDAE. 
STOMOPNEUSTES Agassiz. 
STOMOPNEUSTES VARIOLARIS. 


Echinus variolaris Lamarck, Anim. s. Vert., 111, 1816, p. 47. 
Stomopneustes variolaris Agassiz, Mon. Ech. Anat. Echinus, 1841, p. x. 

A single bare test, 80 nun. in diameter, pale drab in colour, is the only 
representative of this species. As there is no locality label, its origin is unknown, 
but the species occurs on both the eastern and northern coasts of Australia. 


Sus-Orper CAMARODONTA 
Famity TEMNOPLEURIDAE. 
GENOCIDARIS A. Agassiz. 
GENOCIDARIS INCERTA (*) sp. nov. 


Test 6 mm. h.d.; 3 mm. v.d.; the height of test runs from -50 to -60 h.d. 
Coronal plates, and ambulacral plates, each nine or ten in a column. Ares 
of pores just enough curved so that the adradial margin of the poriferous 
area is not perfeetly straight. Abactinal system about 3 mm. across; oculars 
all exsert, especially L, HI, and IV; T is nearest insert. Periproctal plates 
wanting. Madreporic plate not enlarged (genital three is just as big) and 
madreporie pores few. Genital pores evident, but ocular pores more difficult 
to find. Ocular and genital plates rough, with a few, low, indistinct tubereles. 
Sculpturing of test visible only under high magnification, of little significance. 
Primary tubercles large, smooth, imperforate, several times larger than any 


(48) The poor condition of the material is the cause of uncertainty as to the status of 
this new form. 
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of the secondaries. Peristomal membrane and bueeal plates wanting. GiH- 
slits barely indieated. Colour greenish and whitish or very pale yellow. 

Holotype: Reg. No. E. 623. 

There are sixty-three specimens of this little urehin at hand, ranging in 
size from less than 3 mm. to more than 8 mm. h.d. As only two have an 
octlogenital ring, and uot one has the periproctal plates or the buccal mem- 
brane present, it is obvious that even the genus is uncertain. The reason for 
calling it Genocidaris is the very close resemblanee to G. maculata, of the West 
Indies. It is so similar in form, tuberculation, and eolowr that it is only when 
specimens of the same size are examined critically side by side under a lens 
that the difference becomes clear. The Australian form has the seulpturing 
reduced to a minimum (one might very naturally call it wanting), the adradial 
margin of the poriferous areas is not so sharply eut as in G. maculata, and 
most obvious, the primary tubercles of G. incerta are very much larger both 
actually and relatively. Apparently the abactinal system is smaller in G. 
incerta, but this differenee may not be constant, and certainly cannot be 
expressed in figures. Of course, it cannot be certain that the Australian form 
belones in Genocidaris until specimens with periproetal plates and peristomal 
membrane are taken and studied. 


Fig. 137. Genoeidaris incerla; a, aboral view of holotype (x 4); b, oral view, and e, side view 
of paratype (x3). 


All of the sixty-three specimens are bare tests, nearly all with no oeulo- 
genital ring. They were taken by Dr. Vereco in his dredging at the following 
places: off Cape Borda, Kangaroo Island, 60 fathoms; off Cape Jaffa, 90 to 
300 fathoms; otf Beachport, 110 to 200 fathoms. 


TEMNOPLEURUS Agassiz. 
TEMNOPLEURUS AUSTRALIS (*) sp. nov. 


gener . : i 
Test 20 mm. h.d., 10-5 mm. v.d., rather flat, with ambitus circular, or 
rounded pentagonal in some large specimens, and peristome little or not at all 


(49) dustralis=southern, in reference to its being the southernmost species in the genus. 


CLARK—SEA-LILIES, SEA-STARS, BRITTLE STARS, AND SEA URCHINS 459 


sunken, Ju some individuals the dorsal flattening is very marked, in others the 
abaetinal surface is distmethy conical, though low. Coroual plates seventeen or 
eighteen in a ¢cohima, with isting? Mit not large triaugilar pits at caeh of the 
lower corners, except in the case of the two or three upperinost and one or two 
of the lowest; above ambitus each plate carries near its centre a large, imper- 
forate, non-cremuate, primary tubercle, one or two secondaries near its inner 
end, and iwo or three small secondaries near the onter margin; at ambitus and 
below, excepting only the lowest two plates, cach phie carries a hovizoutal series 
of three primaries, above whieh is a well-sspaced series of half a dozen small 
secondaries or iniharies. Ambulacral plates also seventeen or eighteen m a 
column, with relatively large pits at fhe inner lower corner (excepting only the 
oldest aud voungest plates), smaller ones at the outer coruers, aud a very sinall 
pit half-way between cach pair of larger ones; there are two ar more small 
tubercles on each plate, especially below the ambitus. Poriferous areas nearly 
straight, but the middle pair of pores in each are is set out a little further from 
the mid-radius than are the other two; pores large, abnost as large as the largest 
pits, set near together, the distance between them mueh Jess thau diameter of 


a pore, 


Wig. 158. Temnopleneus austratiss a, aboral view of holotype (aat, size); he aboral view, 
¢, oral view, and dl, side view of paratype (x2). 


Abaetinal system large, about 6 main. across; cenkirs all completely exsert; 
genitals with five secondary tubercles set side by side along the inner margin, 
and no other tubercles on ihe plates; madreporite conspicuous, bnt not larger 
than genital three; genital pores large, at centre of cach plate; ocular pores small, 
horizontal slits, distal to centre of plate, overhung by a small swelling, back of 
whieh is a small secondary and a number of miliary tubercles. Periproet large, 
about 3 nun. across, covered by nnmerons small polygonal plates, amoug whieh 
a snraual ean be easily cistimentished ; anus exeentrie near ocular o Peristome 
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vhout 7 mwm. across, with very shallow and insignitivant gill-cuts; membrane 
thin and bare, save for the five pairs of very small buceal plates and a few 
minute, scattered pilates proximal to them, Primary spines 3 mm. (dorsally) 
ta Dain, (orally) long, slender, pointed. Pedicellariae of all four kinds present ; 
the globiferous resemble very closely thase of 7. reevesii, while the tridentate 
are much like those al P. farcmnetieus: neither the aphicephalous or triphyllous 
show auy distinetive features. Spicules seem to be very scarce; d1 found none 
in the heads of the glohiferous pedicellariae whieh I examined, and only a few 
in the tuhe-feet; all thal were seen were hihamate, Colour of test grey, a darker 
shade nsually somewhat variegated with a paler one; often there is a more or 
less evident green tinge, especially on the peripraet; primary spines dull red- 
violet or purplish-red, more or less markedly green-tipped, and in long spines 
the green may fade into whitish at the extreme tip; seeoudary spines white, and 
gecasionally some of the oral prunaries ave white. 

Holotype: Rer. No. 1. 464. 

There are one huudred and Torty-eight specimens of this Httle Tema. 
pleurus, ranging in size from 3-4 3 nun. ta 22% 12 mm. There is considerable 
diversity in the fom of the test, some individuals being so fattened that the 
height is little more than ball the diameter, while others are more elevated, with 
the height exeeediny two-thirds of the diameter. ha one case the diameter is 
16 mm. and the height 12 mm. but this specinten is sowewhat deformed as a 
result of lateral pressure. here is considerable diversity im the abaetinal 
system and in the pits and tubercles of the test; the ocular pores are not always 
slit-like, and may he quite evident; there is usually a pit at the proximal angle 
ol cach oenlae plate, and this may be very conspicuous, bot it is often eutively 
wanting; in one specimen, 1965 non. in diameter, acular E reaches the periproct, 
but J have found no other speeimen in which it eve approaches such a condi- 
tion, the pits in the test vary very much in size in different specimens, aud there 
is also some diversity in the size of the primary tubereles. Diversity in colour 
is shown, due to the number af siall spines and the purity of their whiteness; 
age is also n factor, for iu small) specinens the primaries are quife red at hase, 
with va trace of violet, and there is no indication of green; these hyhi-colonred 
little urehius, with nearly while tests and whitish spines, the larger ones with 
ved on the basal halt, look quite unlike the duller and darker adults, with their 
violet-red and green spines, 

There is no doubt that this species is nearly allied ta T. reovesi. but 
apparently the differences ave constant. With the spines on, the eolonr alone 
distinguishes then easily. The bare tests way be distingnished by the smaller 
tubercles in 7, australis, especially in the ambulacra in the midzone, and the 
more symmetrical abactinal system with the more completely exsert ocular 1, 
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It is noticeable in many speennens of T. australis that the primary tuberele on 
an ambulacral plate in the midzone is of approximately the same size as, or not 
much larger than, the secondary tubercle at the mner end of the same plate, 
whereas there is a marked contrast in the sizes of the same tubercles in 7. reevesii. 

This species is apparently common on the coasts of South Australia, for 
while most of the specimens have no locality label, the following localities are 
represented: Spencer and St. Vincent Gulfs (Verco); Port Lincoln; Investi- 
gator Strait, 14 fathoms; Wallaroo Bay, 15 fathoms (Verco); Yankalilla Bay, 
20 fathoms (Vereco); St. Vincent Gilf; Backstairs Passage, 22 fathonis (Vereo) ; 
between Trowbridge Lighthouse and Backstairs Passage. It is probable that 
australis extends its range to Western Australia, for there is very little doubt 
that the bare tests of a Temnopleurus which I recorded in 1914 (°°) from 
Fremantle Beach are to be referred to this species; these tests are more brightly 
coloured than in any of the specimens before me, but that may be in part 
artificial. 


SALMACIS Agassiz. 
SALMACIS VIRGULATA var. ALEXANDRI. 


Salmacis alexandri Bell, Zool. “Alert,” 1854, p. 118. 
Salmacis virgulala var. alexandri Il. L. Clark, Cat. Ree. Ech. Brit. Mus., 1925, 

p. 88. 

There are two specimens of this variety, one a bare and somewhat broken 
test, 57 mm. h.d., and the other a fine specimen, 47 mm. h.d., with primary spines 
10 mm. long. The bare test is labelled ‘‘N. Territory,” the other ‘‘N. Bast 
Australia.” The two agree in the colouration of the test, and in the deep 
horizontal furrows so characteristic of the variety. The test is fundamentally 
white, and in the fine specimen is predominantly so; the spines too are pure 
white (possibly more or less bleached); the margins of all the horizontal 
furrows are light yellow-green, and the whole of the abactinal system and the 
adjoining coronal plates are of the same shade. In the bare test the green is 
more plentiful, and below the ambitns the general colour is light green with 
white tubercles. 


MICROCYPHUS Agassiz & Desor. 
MICROCYPHUS ANNULATUS. 


Mortensen, Dansk. Selsk. Skr., (7) 1, 1904, p. 101. 
There are fifteen specimens of this lovely little sea-urchin, all taken by 
Dr. Vereo; one is from Investigator Strait, 14 fathoms, while all the others are 


(50) Ree. W.A. Mus., i, 1914, p. 164. 
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from Spencer or St. Vincent Gulf; in only one case, however, is the depth given, 
and that one is trom 20 fathoms. The specimens range in size from 12 x 10 mm. 
to 19 x 16 mm. or 19 x 17-5 mm.; the lowest specimen is 13 x 9-5 mm. Some 
of the speeimens are darker than others, the test and basal part of the small 
spines being of a deeper shade, but on the whole the colouration is very constant. 
The primaries are pure white distally, a less pure shade basally; the coloured 
ring on the proximal half of the spme is very bright red distally, but is more 
or less dull, and often brownish or even greenish proxinally. 


MICROCYPHUS COMPSUS. 


H. L. Clark, Mem. M.C.Z., xxxiv, 1912, p. 322 (as a substitute for M. elegans 

Mortensen, preoccupied). 

There are five bare tests of a Microcyphus which seem to represent this 
species. Of these, one from Spencer Gulf is 15 mm. h.d., and rather more than 
13 mm. high; it is perfectly symmetrical, with a cireular ambitus, and is in fine 
condition; the colour is dull rose-red, becoming dusky brown on the tubercled 
portion of the plates, while the tubereles themselves are a dirty greenish-white ; 
this specimen is labelled M. zigzuy. Another specimen, from St. Vincent Gulf, 
is similar in eolour, but is duller; it is 11 x 9 mmm., and lacks the entire abactinal 
system. Specimens dredged in 60 fathoms off Cape Borda, Kangaroo [shand, 
and im 130 fathoms off Cape Jaffa, by Dr. Vereo, are a trifle larger than this, 
lack the abactinal system, have holes in the test, and are so hght coloured, with 
only a rosy tinge on the bare portions of the plates, that they are probably much 
bleached. The smallest speeimen, 8 x 6 mm., dredged by Dr. Verco in Backstairs 
Passage, 23 fathoms, is in good eondition, and is notable for its colouration; the 
red is not at all “rosy,” and the tubereled part of the plates is much lighter 
(instead of darker, as usual) than the red bare portion. On the whole this 
individual raises the question whether compsus and zigzag may not intergrade 
in colour, at least when young. 


MICROCYPHUS PULCHELLUS (°') sp. nov. 


m 


Test 12-5 mm. in diameter, 11 mm. high; abactinal system, 2-75 mm. across, 
with periproet about 1-50 mm.; peristome, 4-5 mm. in diameter. Test wholly 
bare, with no trace of spines, pedieellariae, or buecal membrane. Oeulars all 
exsert; genitals each with two large tubercles on inner margin, excepting the 
rather eonspieuous madreporite, which has only one, aud that at the corner; 
periproct with numerous small, round plates (mostly missing); one, adjoining 
genital 3, is notieeably the largest of those present. Coronal plates seventeen 


(1) Pulehellus=heautiful in reference to the very fine colouration, 
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or eighteen in a cohuun, commonly with one large primary tuberele and tour 
or five small secondaries, of which three ave on ihe outer half; the bare inter- 
ambulacral space is narrow, aud the uppermost plates have a small tubercle 
laeated in i. Ambulacral plates twenty-seven or twenty-eight in each columa, 
each with a pronary tubercle vear middle, and some seven or eight very small 
tubercles in two horizontal series on omer half of plate; mner halt of plate bare 
aud smooth in midzone, but rarely with a very small tubercle near upper margin, 
poriferous areas broad (narrow ai peristome), equalling half the plates; inter- 
poriferous tubereles so small as to be insiguificant. literambulacra are nearly 
+5 mm. wide tn midzone; ambiulacra scarcely 4 unu, 


wim 39, Microcuphus pulehellus: a, aboral view; b, side view of holotype (x2). 


Margins of all test plates, except near peristome, broadly white; entire 
surface of all the uppermost coronal plates white with a reddish tinge; lower- 
wost plates and central portion of the others (except uppermost) rich reddish- 
browu; upper cuds of ambulacra dull reddish-brown, merging into the sreyish- 
brown of the abactinal system, 

Holotype: Rey. No. E. 628. 

There is but a single specimen of this striking form, a bare test from 
Spencer Gulf Its colouration is so different from that of any other Micro- 
cyphus L have ever seen, 1 do not doubt that it represents a distinet speeies. 
zut if mist be admitted that large series of specimens of Wierocy pits may show 
that the colour differences, whieh with our scanty material seem so useful, are 
really neither sa inportant nar so constant as could be desired. 


MICROCYPHUS ZIGZAG. 


Agassiz and Desor, Ann. Sci. Nat. (8), vi, 18-46, p. 358. 

A htile, hare test of a Microcyphus, 10 mm. bad. and 8-5 nm, high, seems 
to be a young individual of this species. The inner half of the plates in both 
ambulacral and iuterambulacral areas is dark vellow-brown, while the outer 
half is light flesh-red, the tnbereles in both areas are a light, dingy cream- 
colour, This specimen was taken by Dr. Vereo in 23 Tathoms of water in 
Baekstaivs Passage. 
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AMBLYPNEUSTES Agassiz. 


AMBLYPNEUSTES FORMOSUS. 


Valencicunes, Voy. “Venus,” Zooph., 1846, pl. ii, fig, 2. 

There are four small Amblypneustes, which must be referred to this species, 
but they do uot make its validity auy more certain, They range in size from 
7x 55 mn. to 16 x 14 nm, and agree in having bright ved primary spines. 
small, white periproctal plates, carrying no spinclets, aud dark brown rhon- 
botdal areas at the outer ends of ihe coroual plates. The ground colon: of the 
test ranges from light fawn-colour to brown. The characteristic zigzay lines 
are more or less well developed on the bare interambulacral areas. The speci- 
mens are all from Dr. Vereo’s collections i Spencer and St. Vineeut Gulls. 


AMBLYPNEUSTES OVUM. 


Nehinus ovum Lamarck, Anim. s. Vert., Hi, 1816, p. 48. 
Amblypneustes ovum Agassiz, Mon. Eeh. Anat. Bebinus, 154, p. ix. 

There are thirty-six specimens, either without locality labels or from the 
Verco collections in St. Vincent and Spencer Gulls, whieh | am referring to the 
typical forn of this species, aud few of them give any cause for hesitation. A 
specimen 4} mm, h.d, is ouly 25 wm. v.d., its beight being thus only -8O of its 
diameter, but the tubereulation and the general colouration and appearance 
do wot warrant assigning it to either of the varieties. The specimens range in 
size from 11-5 x 10 mm. 10 62 x 57 oum., ; aside from the one just mentioned the 
lowest is 37 x 31 umn, or -84, while the highest is 40 x 47-5 man, or 1-19. In 
nearly every specimen, whether dry or alcoholic, the test is grevish-ereen, the 
spines more or Jess pale green or greenish-white, aud the tabe-feet darker than 
the test. Even in the smallest specimens, spinelets (at least one or two) ean 
be found on the thick, periproctal plates. One specimen, 20 x 13 mm., is 
curiously deformed, resembling Eehinostrephus in its rounded pentagonal 
autbitus, which if not actually above the equator is nearly so; the periproet is 
also unnaturally elevated. 

After repeated study of all the Amdbdlypneustes in this collection, | am 
unable to improve on the grouping adopted in the British Museum eatalowue (7), 
but | do not for a moment suppose that that grouping expresses the truce inter- 
relationships of the various forms. Only much hirger collections, with exaet 
field-notes, can give us the Heht we need. 


CJH. di, Chirk, Cat. Ree. Ech. Brit. Mus., 1925, p. 28, 


CLARK—SRKA- LILIES, SEA-STARS, BRITTLE STARS, AND SEA-URCHINS 465 
AMBLYPNEUSTES OVUM var. GRANDIS. 


Anblypneestes grandis I. L. Clark, Mem, M.C.Z., xxxiv, 1912, p. $29. 
Amblyprcustes ovum var. grandis H. L. Clark, Cat. Ree. Ech. Brit. Mus.. 1925, 

PAIN, 

There are {wọ fine specimens from St. Vincent Gilt whieh certainly repre- 
sent this variety, lu one the height {02 mm.) is -82 of the diameter (75 man. ), 
bat in the other, whieh measures $9 x 61 mm, it is only 69. This specimen is 
the largest clinblypneustes recorded. It has the test dark grey-brown (darkest 
near abaetinal system), and the primary spines are pale ted. The smaller 
specimen is somewhat lighter coloured, with the primaries a very pale red, 


AMBLYPNEUSTES OVUM var. PACHISTA. 


Amblypneustes pachistus IL L, Clark, Mem, M.C.Z., xxxiv, 1912, p. 327. 
slitblypneustes ovum var. puechista H. L. Clark, Cat. Ree. Beh. Brit. Mus, 1925, 
p. 99. 
This is a heterovencous lot of eighteen Aindlypneusies, ranging in size from 
Tx 4-5 mm. to 41 x 33 mm, and in eolonr from the green and erey shades of 


m 


typical d, ovum to the brown and red shades of A. formosus. To be sure, no 
spechinen has the colour markings of A, Formasus, nor are the spines so deep a 
red, but the red is sufficiently conspicuous to make the contrast with A. ovum 
striking. The only features that these specimens have in common are a relatively 
low test, coarse tubercwation, and spinelets on the periproetal plates. A speci- 
men ZO nnn. in diameter is only 12-5 wa. high, while another 21-5 nnu. h.d. is 
17 wm. high; this range of height from -62 to -79 h.d. is illustrative of the 
heterogeneity of the variety. A specimen § x 9-5 mim, has the primary spines 
bright violet. and there is room for doubt as to whether it ever had spinelets 
ou the periproet, but it is certainly much uearer A. puchisty in form and general 
appearance than it is to any other deseribed variety. dit is not unlikely that 
some of the specimens here referred to A. pachisia are really young L. grandis, 
but at present we know too little about growth changes and local varieties in 
the venus lo enable us to determine that. Llence the variety at. pachistu becomes 
a dumping place for all cliadlypueustes whieh have spineleis on the periproct 
aud the height Jess than (50 hel, and a colouration unlike typical ovum. 
Practically all of the present lot lack locality labels, but a few are undoubtedly 
from Speneer or St. Vincent Gulf. 


AMBLYPNEUSTES PALLIDUS. 


Echinus pallidus Lamarek, Anim. s. Vert., iii, 1816, p. 48. 
Amblypneustes pallidus Valenciennes, Voy. “Venus, Zooph., 1846, pl. ii, fiz. 1. 
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There are sixty-nine specimens of this species, usually recognizable with 
ease, but thirty-nine are very small (2:5 unu. to 6 mm. had.) These little ones 
were dredged by Dr. Verco in St. Vineent and Spencer Gulfs. and are of no 
little interest beeause of their form and colour; all are relatively low (yal. 
equalling -52 to -59 Ind.), whieh seems to indicate that the tendeney ta a 
spherical form so noticeable in cbindlypreustes and Holopneustes is uot at all a 
retention of a primitive condition, but is a recently aeqnired speeialization, 
The colour of these young individuals is Uke that of the adults, either pale green 
or purple of some shade; twenty-two of the thirty-nine are predominantly green, 
eleven are predominantly purple (violet or deep lavender). and six are mter- 
mediate. In both adults and young the small spines are generally lavender, even 
when the primaries are purple or lavender, but ovcxsionally they ave pale green; 
prinnaries are usually unicolour, either green or purple, but occasionally they 
are green becoming violet at tip. 

The adult specimens are all without locality labels, and twelve of then 
are bare tests. They do not show inuch diversity of form, for the lowest is 
28 x 25 mm., and the highest is 48 x 50 mau.; v.d. is thus rom -90 to 1O had. 
Jn several large specimens the ambitus is distiuctly above the equator, wiving 
the test an ege-like form that is very noticeable. 


HOLOPNEUSTES Agassiz & Desor. 
HOLOPNEUSTES INFLATUS. 


A. Agassiz, Bull. M.C.Z., iii, 1872, p. a6. 

There are fourteen dry specimens of this species, of which nine are bare 
fests; none of the other five is fully covered with spines. In size they range 
From 17 x 15 mm. to 68 x 6l mim. In the largest. specimen the mubulaera are 
17 mm. wide, and the interainbulawra are YE unns but in auother individual 
with aimbnlacra 17 mm. wide, the interambniacra are only 15 wim. There is 
not. a eveat deal of diversity in the form of the test, for itis notably igh, even 
in the small specimens, and one 52 mm. in diameter is actually 34-9 nm. high, 
with the ambitus above the equator. In colouration there is considerable range, 
the tests being light greonish-erevy, or hinish-erey, or dall reddish (with 
poriferous areas dill but light vellowish-green), or dull violet. The primary 
spines are usually violet of some shade, but they may be dull rose or pale red. 
or even dingy white. Apparently no two of the speconens are exactly alike. 
Phere ave no locality labels for any of the speeimens. 


HOLOPNEUSTES POROSISSIMUS. 


Agassiz & Desor. Aun. Sei. Nat. (4), vi, 1546, p. 36-4. 
Ouly four of the sixteen dry specimens represeuting this species lave a 
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locality label, and that reads tSt. Vincent Gull’? These four are the smallest 
ones; three are still clothed with their brilliant red spines; the fourth and 
smallest is nearly bare, and measures 27 x 27 nun, bit dt is not spherical, tor 
the oral surface is flattened and the ambitus is above the equator; in these 
specimens the test is dull grey-green, the small spines aud the basal part of a 
few primaries green, and the dried tibe-feet white in marked coutrast, 

Of the ether specimens five are still more or less clothed with spines; the 
tests ave dark grey, more or less strongly tinged with green; the small spines 
are green, greenish, or pale grey sometimes tipped with red; the primaries are 
more or less bright red, with the basal part offen more or less green; as a rale 
the spines of the oral sturlace are mosi nearly completely red. One of ihese 
specimens is 75 main. had, but only 56 mm. v.d.; it is thus unusually low, with 
vid. only -74 h.d. A seeond specimen, 75 nme h.d., is 66 imm. high, while a 
specimen 69-5 mm. Ind. is G8 mm. high. One speeimen is markedly comeal, 
while several are nearly spherical. The bare tests call for little comment but 
one is 77 x TO mm. The excess of width of the ambiulaera over the inter- 
ambulaera inereases with age; in the small specimens we find the proportions, 
mubulaera Ss aone, interambuliera 8 mm., and anb. 17-5 mm, int. 10 imim.; in 
larger specimens, with amb. 2] inm, across, inf. is 19 ar 16 min.; in the largest 


specimens amb, is 27 naw. te 28 now, and int, is 20 mm., 


amity KCHINIDAE. 
TRIPNEUSTES Agpassiz. 
TRIPNEUSTES GRATILLA. 


Echinus qratitla Linneé, Nys. Nat., ed. X, 1758, p. 664. 
Tripnenstes gratia Loven, Dih. Svensk, Vet-Akad. Handl., xiii, 1888, p. 77. 

A single, bare test, 120 x 65 mm, labelled ‘Kast Australia’? is the only 
represenlalive of this species in the eollectiou. 


Fam STRONG WOCKNTROLLDAER,. 
PACHYCENTROTUS H. L. Clark. 
PACHYCENTROTUS AUSTRALIAE. 


Sphacrechinus ausiratiae A. Agassiz, Bull, M.C.Z., tii, 1872, p. 55. 
Puchyeenutlrofus austvohiae VW. la Clark, Mem. M.C.Z. xxxiv, 1912, p. 349. 

A very nice series of this little-known sea-urchin contains eighteen speci- 
mens, ranging from 11 x 6 mm. to 388 x 24 min.; there are five bare tests, but 
the ranaining thirteen speehuens are in fine condition, The largest individual 
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is from the north Coast of Kangaroo Island, the others are all from either St 
Vincent or Spencer Golf. In the smallest specimen oeular l is fnlly insert, 
but ocular V is barely so. In all the others both | and V are fully insert, and 
m two eases (individuals 83 mm. and 35 mm. in diameter) ocular IL is also 
insert. Tt seems probable that having 1, V, IE insert is the normal progressive 
raniation for Pech ycentrotus, hut itis not frequent enough to make it the species 
character for austratiue. 

In the matter of edlonration there is a most mteresting parallelism: between 
the sea-nrehimn and the quite unrelated Aawhlypreustes pallidus, for just as in 
that species, some individuals are wholly green, others are wholly purple or 
violet, and others are parily green and partly violet. At one extreme in P. 
dustratide we have spechnens with the test grey above, becoming whitish orally, 
more or less markedly shaded with violet, primary spines bright violet, darkest 
at base, wlite-tipped, with oue or more narrow rings of a darker violet faintly 
indicated or sometimes well marked, and small spines wholly white or white 
with a violet base; there is no green indicated anywhere. At the other extreme 
are specimens with the test greyish green, primary spines dull green, darkest at 
hase, white-tipped, with one or more narrow rines of a dusky green faintly 
indicated or sometimes well marked, and small spines whitish, more or less green 
at basc, and usnally tinged with greenish; the only traces of violet are on the 
basal part of some small spines near the mouth. In both violet and green 
specimens the tubercles and the plates on the buceal memlirane are white. Most 
specimens are intermediate between these two extremes; often the primary 
spines are more or less violet. with the basal part dull green, the tip white, and 
the eneireling rings dark violet, dusky, or greenish; violet tends to be more 
in evidence orally and ereen aborally. Tn some specimens the predominating 
tone is brown, with a more or less evident greenish Linge, and seme small indi- 
viduals look quite brawn and white; sneh specimens, however, when critically 
examined show traces of either violet or green, or both, 

This is one of the most distinctive sea-urehins endentic on the senthern 
enast of Australia, and it is a pleasure to note that it is apparently rather 
cammen m Si. Vincent Gulf. 


HELIOCIDARIS Agassiz & Desor. 
HELIOCIDARIS ERYTHROGRAMMA. 


Eehinus crythroyrammus Valenciennes, Voy. Vems.” Zooph., 18-46. ph vii, 
fig. 1. 

Hehiocidaris erythragramma Agassiz & Desor, Aun. Sei, Nat., (3) vi, 1846, 
p. 371. 
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This common species is represented by forty-three speetmens, of whieh 
thirty-five are bare tests. The smallest are 2-75 mm. to 3 mm. in diameter, with 
seven eoronal plates in a series, and the diameter of the peristonie is considerably 
over half the test diameter. The largest is almost twenty-nine times as large 
(h.d. = 79 min.), but it has only seventeen or eighteen coronal plates in a series, 
and the diameter of the peristome is only 24 nnmn., less than one-third h.d. Some 
smaller speeimens have twenty eoronal plates in a eolunin, and the peristome 
but little more than one-fourth h.d. As for eolour, we find the tendeney to be 
either violet or green that Pachycentrotus and Amblypneustes pallidus show, 
bnt most speeimens that are predominantly green have the basal portion of the 
spines more or less extensively violet. or at least livid with a hint of purple. 

One speeimen, 67 mm. in diameter, is labelled H. armigera, and is eertainly 
suggestive of that form; the primaries are only 20 nm. to 25 nmin. long, but as 
they are less than 2 mm. in diameter they are not stout enough for H. armigera, 
whieh, however, is probably not a valid species, but ouly an extreme form of 
H. erythrogramina. 

While many of the speeimens are without labels, the following loealities 
are represented in the present series: Wallaroo Bay, 15 fathoms; Investigator 
Strait, 14 fathoms; St. Vineent Gulf; ‘‘south-cast coast of Australia’’; “Outer 
Harbour,” St. Vincent Gulf. 


Famity ECHINOMETRIDALE. 
PARASALENIA A. Agassiz. 


PARASALENIA POHLII 


Pfeffer, Verhandl. Ver. Naturw. Unterh. Hamburg, vi, 1887, p. 110. 

With the speeimen of Echinometra mathaei, from Cairns, Queensland, there 
was a test of a Parasalenia, whieh 1s better referred to this species than to P. 
gratiosa, for there are no tubereles on the abaetinal system, and the spines left 
avound the peristome are pale violet with faint dusky bands. But genital three 
is not shut out from the periproct, and there is no red in the colouration. The 
abaetinual svstein is greenish, but each genital plate is purple at the eentre. The 
test is 16 mm. long, 13 mm. wide, and 7 mm. high. The eolour of the test is 
nearly white, with some green next to the genital plates; the larger tubereles 
are pale lavender. There are five subequal anal plates, caeh one opposite an 
ocular, It is not altogether unlikely that this peculiar Parasalenia represents 


an nudeseribed speeies. 
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ECHINOMETRA Gray. 
ECHINOMETRA MATHAEI. 


Echinus mathaei de Blainville, Diet. Sei, Nat., xxxvii, 1825, p. 94. 
Behinometra malhaei de Blainville, Diet. Sci. Nat.. Is, 1830, p. 206. 

There is a single small speciinen of this common sea-urehin from Cairns, 
Queensland, The primary spines are pale olive at base, becoming darker dis- 
AR 


tally and then abruptly white-tipped. The species belongs, as does Parasalenia, 


in the North Australian fanna. 


HETEROCENTROTUS Brandt. 
HETEROCENTROTUS MAMMILLATUS. 


Echinus mammallalus Linné, Svs. Nat., ed. X, 1758, p. 667, 
Heterocentrolus mammillatus Brandt, Prod. dese. Auiin., 1835, p. 206. 

There is a single small bnt handsome specimen from north-east Australia. 
The primary spines are short and very stout, with two broad but ill-defined 
white bands near tip; the ground colour is light grey-brown or fawn-colonr, 
becoming dark brown distally, though the aefnal tip is brownish-yellow; a 
typical spine is 60 mam, long, 6 mm. thick at base, and 12 min, near tip; orally 
the primaries are flattened and broadly tipped with orange-red or brownish- 
oranges secondaries deep chocolate-brown. 


OrveR EXOCYCLOIDA 


Sus-Orper CLYPEASTRINA 


Famity ARACHNOIDIDAE. 
ARACHNOIDES Leske. 
ARACHNOIDES PLACENTA. 


Echinus placenta Lime, Sys. Nat., ed. X, 1758, p. 666. 
Arachnoides placenta Agassiz, Mon, Beh. Mon. Seut., 1841, p. 94, 


> of which one, 


There are five specimens of this well-known ‘saud-dollar,’ 
34 x 34 mm., and water-worn, is from an unknown locality, while fonr are from 
Townsville, Queensland, ‘‘preseuted by Clement L. Wragge, August 5, 1886.’’ 
These are all small speeimens. 35 main. to 48 mm., aeross; the largest is bare aud 


broken. 
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AMMOTROPHUS ("") gen. nov, 


Test diseoidal, its height less ihan -15 of its diameter. Ambulaera wider 
than inferambulaeva at margin of test. Petals short, wide; poriferons areas 
divergent, the outer margin rounded, so that they appear curved inward at tip. 
Genital pores four. Periprocet rather large, on oral surface, some distance from 
margin. Peristomal membrane heavily plated. Anrieles entirely distinet, mach 
more widely separated than in Arachnoides, PedieeNariae with three valves, 

Genotype: Amnotrophus cyclins sp. nov. (vide infra). 

There is no donbt that this is the most interesting new genus of Eehine- 
derms that has been discovered for some time, since it is not only so well 
characterized, but is obviously a member of a family which has always cop- 
sisted of but a single germs. The character of the anvicles, the plated bneeal 
membrane, the four genital pores, the form of the test, and the ebaracter of the 
ambulacia leave no room for questioning the relationship to Arachnoides, while 
the form and position of the periproct, the pedicellariae, and certain details of 
the petaloid area serve to separate ii well from that gemis. Tt is notewortliv 
that the new eenus is South Anstralian, while Arvehnoides occurs from New 
Zealand and the north-eastern coast of Australia northward to the Malay 
Peninsula. 


AMMOTROPHUS CYCLIUS (™) sp. nov. 


Test 54 mm. long, 54 mm. wide, and 7-5 mm. high, but the ontline is not 
perfeetly civenlar, for there is a slight indentation at the margin im each 
ambniaerum, and also in the posterior interradins; if measured throngh T1-4 
or [V-1, the diameter is only 53 mm. Petals approximately 14 mm, long by 
8-5 mm. wide near ihe widely open tip; TT and TV ave a trifle longer than T and 
V, and TIT is, by an insignificant margin, the largest of all; there are about forty 
pore-pairs on a side in TIT. Abaetinal system small, with the fonr genital pores 
close together. Aibulacral fnrrews conspienons and very straight. Peristome 
irregularly cirenlar, less than 3 mm. in diameter. the membrane filled with 
narrow. thick, eurved plates; ceutre of peristome is 27 mm, from anterior 
margin of test. Periproct, 3°25 mm. long, 2-5 nm. wide, its membrane heavily 
plated, iis centre 7 min. from posterior margin of test. 

Test covered with a dense coat of small spines, like those of Arachnoides, 
bit nol nearly so diversified : those of the dovsal side are relatively short (about 
1 millimetre long), with the distal end swollen, slightly curved, and more or less 


CS) dppdrpodos—growing in sand, in refercnee to the habit indienied hy the very flat teat. 


(M4) xdxAcos—=rirenlar, in reference to the ambital outline, 
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asymmetrical, one side being often flattened to some degree; on the oral side 
the spines are longer, especially abont peristome and periproct, not swollen at 
tip, but generally blunt, though near test-margin they may be pointed; they 
are usually curved, but may be perfectly straight; there is no essential difference 
hetween those of different areas, except in size, the largest being near the margin 
in the interambulaera, the smallest alone the sides of the ambulacral furrows; 


the latter do not in any sense ‘‘roof over’’ the furrows. 


ig, 140, Ammotrophus eyclius; a, aboral yiew; b, oral view of paratype (nat. size). 


Pedicellariae so small, so few, and so hard to find that they ean be of little 
service as a species character, but they are of great interest because so entirely 
different from those of Arachnoides. After prolonged search, I found six, of 
which one may be called triphyllous and the others tridentate; but the tridentate 
are of two quite distinct sorts. All the pedicellariae seen had three valves, 
The triphyllons had valves scarcely -10 mm. long, with blades nearly straight, 
narrow, with nearly parallel sides, ending in a conspicuous sharp, inwardly 
eurved, unpaired tooth. The tridentate have the heads about as long as the 
stalks, but only about -20 mm. in length; the largest was about -25 mm,; in one 
form the head is stout, long pyramidal, blunt, with valves somewhat flattened 
on the back, especially basally, and closely appressed to each other, along the 
finely serrate margins throughout their entire length; in the other forin the 
heads are also stout and about -20 mm. in length, but the yalyes are somewhat 
curved, and meet only for about ithe distal third; they thus resemble somewhat 
the tridentate pedicellariae of some Clypeasters; both kinds of tridentates in 
Ammotrophus thus seem to be of a relatively generalized type, 
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Colour of all the specimens, whether dry or alcoholic, is a rather bright 
vellow-brown, sometimes with a more or less evident reddish tinge. 

Holotype: Reg. No. P. 644. 

There are eighty-four specimens of this interesting sand-dollar, same af 
whieh had been identified as Kelinarachiies parm? and some as Peronella 
decaqonalis’; there is an obvious resemblance to Lehinaraehains, and it is 
possible that the reeords of that genus from Anstrala are based upon specimens 
of Aimnotrophus. Most of the specimens befare me ave fram Eneounter Bay, 
but a considerable amber were dredged by Dr, Vereco in St. Vincen and 
Speneer Gulfs. There is remarkable uniformity in the shape and proportions 
of the test; the smallest is 15 x 15 mm., with a height of less than 2 mm., while 
the largest is AD x 59x 85 mo The indentations in the margin in the posterior 
interradiis and in the ambunlaera are about equally evident in veung and old, 
hid the smallest specimens have the periproet relatively nearer the marein than 
do the adults. Genital pores are not usnally present until the incividnals are 
nearky SO mi. n diameter. Phe alimentary canal runs forward in ambnkimnni 
11) fora short distanee (abont to the end of the petal), then passes to the left 
info tederumbilacrim three, aid vans around the body. in the vicinity of the 
petal dips ou the left-hand side, but distal to thea on the rielit-hand side, to 
the right-hand margin of IID, where it bends abrapthy inward, and then vines 
haekward under the petal tips in tHE and } to V, where it bends outward, and 
pissing aver the onter loop joins the periproct, tis course is easily traced, 
through the test, in youne, aleohohe specinens, 

Examination of a perfeethy clean bare test shows that the ambitlaeral 
Nirrows of the oral surface extend up over the margin. and ron almost to the 
apieal system. diminishing rapidly after they enter the petals, just as in elrach- 
nodes, but quite different from any of the Seate(idae. The anbulaera at test- 
marem are abont (wiee as wide as the interambulaera; ambulaera I and V me 
25 mm. wide, in a test SO wimi in dinneter, (he others 19 mm. ta 20 um. ; intor- 
unbnlacra T and 4 ave 9 mw. wide, the others 10 imn. to TL mm, The primor- 
dial oderambiulaeral plates are alt in place aronnd the peristome, as in slrueh- 
noides, bnt jnst as in that genus the second series of ambulaeral plates form n 
Closed ring, separating the other interambulacral plates from the basieoronal 
gevries. The sneceeding ambulaeral plates ave mneh smaller and widely separ- 
ated imterradially, so that there are three pairs of interambnulaeral plates in 
each interambiulaermn on the oral side of the test; occasionally there are only 
two pairs in addition to the marginal plates, but mmeh more eounnonly so wach 
of the marginal plates is visible orally that we might say there are four pairs 
of oral interanbulaeral plates, ‘This condition is interesting. beeanse in Arach- 
nonles placenta (here is only one sneh pair, and in ot, zandiae there ave two 
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(sometimes three), so that chamotroaphus is apparently less specialized than 
Arachnoides. At the other end of ihe interambulaerum, where it tenches the 
apical system, the plates are very small and more or less coalesced, so that it is 
almost impossible fo make ont the sutures, bnt in young speciniens they are 
detectable, and it is certain there is nol a single adapical plate, as in the 
Laganidae, f 

Examination of the interior of the test shows that the oral and aboral 
snvfaces are quite separate to the very margin, but the outer third of the 
interior space is well filled by concentric circles of calcareous pillars, whieh may 
coalesce more or less laterally. lu each aimbulaernum, just at the end of the 
petals, are two stonter sets of sneh pillars, also more or less coalesced, and in 
fhe interradii (on the large ambulacral plates of the second series) are still 
larger pillars, the immermost of which are just baek of the anricles. The ambn- 
laeval plates of the basiepronal series, on which the anrieles stand, may or may 
not be in contact fo some extent at the peristomal margin of the interior of the 
fest; in other words, the primordial interambnlaeral plates, which ave fairly 
wide on the outer surface of the test, have bevelled lateral margins, and their 
inner stu-face may he so reduced proximally that they no louger separate the 
ambulacral plates there. 


AMMOTROPHUS PLATYTERUS (*) sp. nov. 


Test 27 mm. long, 29-5 mm. wide, and 3-5 mm. high. Petals about 6 an. 
long, nearly 4 mm. wide, with about thirty pore-pairs on each side; HI is slightly 
the largest, TT and 1V the narrowest. Abactinal system very smal, with four 
genital pores, the posterior pair much further apart than the anterior. Ambn- 
lacval furrows very well marked, except in U1, where it is rather indistinet: the 
furrows run up on to the aboral side, as in A. eyelius: furrows I and IV are 
nearly straight, with only a slight enrve near peristome, but furrows T and V 
ave much curved: they rin ont from the peristome at nearly a right angle to 
the median line, and then bend downwards to the margin. Peristome posterior, 
2-6 mm. long, 2 mm. wide: its centre is only 12 mim. from posterior margin of 
test. Periproct rounded diamond-shape, about as long as wide. 1-75 min. in 
diameter; its centre is 3-5 mi. from posterior margin of test. fn arrangement 
of plates in test and proportions of ambulacra and interambulaera. not essen- 
tially different from A. cyclins. Test perfectly bare, white. 

Holotype: Ree. No, B. 645, 

There is but a single specimen of this species from St. Vincent Gulf. Tt 
is superficially qnite different from A. cyclins, and probably represents a distinet 


Ea) wAurvrepos=brouder, in reference to the shape of the test as compared with A. eyeltus. 
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species, but it is possible that it is only a “freak” A. cyclins. T is even possible 
that with larger series of A, cyclius available greater diversity in test-form will 
be discovered, and this specimen will prove to be only an unusually wide indi- 
vidual of the common species. It seems better to treat it as a distinet species 
until more abundant material determines its true status. 


Fig, 141, Adimotrophas plotyterus; a, aboral view; D, oral view of holotype (* 2). 


Famity LAGANIDAE. 


PERONELLA Gray. 
PERONELLA LESUEURI, 


Lagan lesueuri Agassiz, Mon. Beh.: Mon. Neut., 1841, p. 116. 
Peronella lesueuri A, Agassiz, Rey. Ech., pt. 1, 1872, p. 148. 
There is only a single, bare test, 112 imm. lone by 110 mm, wide, from an 


unknown locality. 


PERONELLA PERONII. 


+>) 


Lagann peronit Agassiz, Mon. Beh.: Mon. Seut., 1641, p. 125. 
Laganum (Peronella) peron Gray, Cat. Ree. Ech. Brit. Mus., 1855, p. 19. 
Peronella peronii A. Agassiz, Rev. Ech. pt. 1, 1872, p. 149. 

Although there are 1523 specimens of this charaeteristically Australian 
species in the collection, not a quarter of them have their normal coat of spines 
and more than two-thirds are dead, bare tests, often damaged. Specimens, 
living when taken, are from Dr. Vereo’s collections in Spencer and St, Vincent 
Gulfs, but there are dead tests from the following localities, most of which were 
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dredged by Dr. Verco: Off Beachport, 110-200 Fathoms: Kaugaroo Island, off 
Cape Borda, 62 fathoms; K.L, aff Point Marsden, 17 fathoms; K.L, off American 
River, 8 fathoms; off Yankalilla Bay, 20 fathoms; 55 miles south-west of Neptune 
Island, Investigator Strait, 104 fathoms; Backstairs Passage, 20-22 fathoms; 
off Cape Jaffa, 90 fathoms; 60 miles west of Buela, Great Aust alian Bight. 

The specimens range in size from less than 2 mm. in length to something 
over 22 un, Genital pores are evident in some specimens 12 mm. long, but there 
is great. indivichial diversity in this matter; iu one specimen G unn. Jong the four 
genital pores are conspicuous while in another almost 12 mm. long there are none 
visible. Madreporie pores usually begiu to appear when the test is 5-6 mim. 
lone, but they are never very unmerous or conspicuous, aud the oculo-genital 
mass (the apical system) is more completely obsenved than in any other echinoid 
[ have exmuined. 


Famiry FIBULARIIDAE., 
ECHINOCYAMUS Leske. 
ECHINOCYAMUS PLATYTATUS. 


0. L, Clark, Mem. JLC.Z., xlvi, 1914, p. 63. 

Although there are 168 specimens of this species at haud, not one was alive 
wheu taken so far as can be told from present appearauces; only four show any 
spines at all and in these, the indications are that the tests were dead and the 
spines were falling off when they were qredeed. The largest specimen is to x 8 
unn., while the smallest are about 2 unn. long, There is greal variation in form, 
some individuals being as wide as long and practically cirendar in outline while 
others are only three-forths as wide as long, and the anterior end is narrower 
and blnntly pointed. The height ranges from about (23 of length to aver -32, 
but usually it is well under -80. There is great diversity also in the matter of the 
genital pores, which may be very large or moderate or small; there is no torrela- 
tion between the size of the test and the size of the pores; some very small 
specimens have big pores aud some of the largest specimens have small pores; 
there is probably a sex correlation but that is at present a pure assumption., 
There are normally four pores but it is not nneommon to find but tiree and one 
individnal, nearly 6 min. long, has bni two, one in inferradius 1 and oue in s; 
they are relatively very large, 

This large series of speeimens is from the following localities: O Cape 
Jaffa, 130 fathoms; off Beachport, 110-200 fathoms, Backstairs Passage, 17-22 
fathoms; off St. Francis Island, 15-20 fathoms; St, Vincent Gnl; King George’s 
Sonnd. 12-25 fathoms: beach at Hopetown, West Australia. Practically all the 
spechnens were collected by Dr. Vereco. 
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FIBULARIA Lamarck. 
FIBULARIA CRANIOLARIS. 


Kehinacyamus cramiolaris Leske, Add. ad Klein, 1778, p. 150. 
Pibulavia eraniolaris de Blainville, Dict. Sei. Nat., xvi. 1520, p. 512. 

There ‘ave 805 fibularias, which 1 am ineluding under this name bit their 
diversity of form is very great, as is also the diversity of size. They were taken 
at the following places, chiefly by Dr. Vereco: Yankalilla Bay, 20 fathoms; 
Luvestivator Strait, 20 fathoms; Backstairs Passage, 17-22 fathoms; off Point 
Marsden, Kangaroo Island; off Cape Marsden, 17 fathoms; St. Vineent Gulf; 
east of North Neptune, 45 fathoms; Spencer and St. Vincent Gulfs; King 
George’s Sonnd, 12-24 fathoms. Only nine or ten still carry then spines. 

The smallest are about 25 mm. long aud less than 2 mm. wide, only 
moderately well-arched, and with bluntly pointed ends, especially anteriorly. 
Larger specimens show an inereasing variety of Form aud the large ones are 
often strikingly unlike; thus one specimen is 9 min. long, almost 5 mm., wide and 
Tama. high, while another is 11-3nm. long, almost 8 mon. wide and 6-5 min. igh. 
some individnals are somewhat tlattened dorsally while others tend to be cou- 
spicuously elevated in ambnlaerum TH in Pront of the apical systeut. In spite of 
(his diversity of shape there is such complete agreement in the small periproct 
placed close behind the peristome, the small genital pores and the large anbi- 
lavral pores, forming short petals with few pore-pairs, that 1 do not hesitate to 
eall all al the specimens X. craivolaris. 


FIBULARIA PLATEIA (**) sp. nov. 


Test 625 ann. long, 4-8 mm, wide and 2-35 min. high, somewhat higher 
anteriorly than posteriorly. Petaloid area about 3-25 mm. lone by 2-5 mn, wide; 
pores of petals big, as large as genital pores, two very oblique pairs on cach side 
of each petal bnt iu petal TV, the two paivs in the anterior area each lacks one 
pore so there are but six pores im petal; in petal IM one of posterior pairs 
lacks a pove so there are but seven pores in petal; there are thus thirty-seven 
pores in the whole petaloid area instead of the forty that there should be, 
Genital pores four, large. Ocular pores not detectable. Madreporie pore single. 
Peristome 1°25 nma. in diameter, its centre 3 man, frou posterior margin of test. 
Periproct 80mm, in diameter, its centre 1-25 man. From posterior margin of test; 
the piece of test between peristame and periproct is this only « trifle over halt 
a millimeter wide. Vest perfeetly bare, whitish. 

Holotype: Rew. No. 1. 650. 


(56) wAureta =Ihtt, in reference tu tho low Eehinoryamus-like test. 
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The holotype is the only adult individual among the 159 specimens of 
Fibuleria that L am referring io this species. The others range from less than 
two toa little over four mim. in length. There is not much diversity in the shape 
of the test which is always flattened but there is much diversity im the number of 
pores in the petaloid area, ranging from thirty-one to thirty-nine in the larger 
specimens and being much fewer than thirty in the small ones. The genital pores 
are often much larger than the ambulacral pores. There is no trace of dividing 


Ki, 142. Fibularia plateia; a oboral views bh, oral view; e, side view of holotype (x 1). 
fad j} A 


partitions iu the interior of the test, the species being a true Fibularta in spite of 
its flattened test. It is nearest, perhaps, to the East Lndian species F. eribelium 
but the differences in the form of the test and in the petaloid areas seem fo me 
too great to permit considering tbem identical. But | have never seen P. 
erfbellume and it may be comparison of speenmens will show that Lane wrong in 
making a new species of the South Australian form. Nearly all of this large 
series of F. plateia we owe to Dr. Verco. They were taken at the following places 
and i will be noticed that this #ibu/aria oeenrs, apparently, with F. ceraniolaris 
and Behinocyamus platytalus: Of Beachport, 40-110 fathoms; Bagkstairs 
Passage, 17-22 fathoms; seven miles south-west of Newland Ilead, outside Back- 
stairs Passage, 20 fathoms; Wallaroo Bay, 15 fathoms; St. Vineent Gull; off St. 
Prancis Island, 15-20 fathoms; off Cape Borda, 55 fathoms; off Cape Jaffa, 130 
fathos; east of North Neptune Lstand, 45 fathoms; off Bunbury, West Australia, 
22 fathoms. Al the specimeus are bare, dead tests, 


Sus-Orver NUCLEOLITINA 


Famiry NUCLEOLITIDAE. 


APATOPYGUS Hawkins. 
APATOPYGUS RECENS, 


Nucteatites recens Milne-Edwards, Cuvier’s Reg. Anim; Zoophiytes. 1836, pl. 
xiv, fig. 3. 
Apatopyyus recens Hawkins, Geol. Mag., Ivii, 1920, p. 396. 
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One of the most interesting specimens in the collection is a young 
slpatopyyus taken by Dr. Vereo in 22 fathoms off Bunbury, West Australia. 
The specimen is 10 mm. long, § mm. wide aud 4 mm. bigh, and is covered with a 
complete goat of spines and pedicellaviac, showing that it was living when taken. 
The genus is known at present only from New Zealand, thongh it has been 
recorded also from Madagascar, This specimen which is undonbtedly trom West. 
Australia makes the Madagascar record more credible. T have uo specimen from 
New Zealand small enough to make a satisfactory comparison with the preseut 
speeimen possible but fortuuately Mortensen (F) has given so full and clear an 
account of the New Zealand species Cl. recens) that it is not difficult to sce 
wherein the West Australian reseanbles or differs from it. The resemblances are 
many, the cdilferences few and trivial. The only difference that is worth men- 
lioning is in the pedicellariae whieh are fairly abundant and in general 
vorrespond to Mortenseu’s description and figures. There are about fifty globi- 
ferous pedicellariae present ehietly along the sides of the test aud as the glandular 
tissue on the heads of these las dried black (or nearly so), each pedicellavia 
appears as a black spot among the pale yellowish spines. The valves of these 
pedicellariae ave not exactly like those of the New Zealand form, as the blade is 
a little longer, more coustricted aud has but four terminal teeth. The tridentate 
pedicellariae also show some slight differences dne to the greater thickness of the 
basal part: the valves seem to be distinetly wider basally. Although these differ- 
ences seem trivial, they at least suggest the possibility that the West Anstralian 
slpatopygus is not identical with the New Zealand species but represents a new 
species. Tn view however of the seantiness and youthfulness of the material, it is 
best to eah it 1. recens until abundant material shall solve the problenm. 


Sus-Orper SPATANGINA 


Paminy HEMIASTERIDAE. 
PROTENASTER Pomel. 
PROTENASTER AUSTRALIS. 


Desaria australis Gray, Aun. Mag, Nat. Hist. (2), vi, 1851, p. 132. 
Prolenaster australis Pomel, Class. Meth. Ech., 18838, p. 36. 

A small, bare test, 21 mn. long, 18 mm. wide, aud 15 miu. high, of this 
species is of interest because of its locality. It bears the label: ‘‘Cotleeted on 
beach at Ellensbrook, w. coast of W. Australia, south of Cape Naturaliste, Dr, 
Verco.’’ 


(57) Mortensen, Vid. Med., Ixxiti, 1921, pp. 184-192, ph. viä. 
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TFamity SPATANGIDAE. 
GONIMARETIA H. L. Clark. 

GONIMARETIA INTERRUPTA. 


Louchuphorus interruptus Studer, Monatsb. Berlin Acad. Wiss, 1580, p. 550. 
Gonenarcha interrapta H Wu. Clark, Mem. M.C.Z., xlvi, 1917, p, 243. 

A specimen of this rare species is m the collection, but tas no locality label, 
The ouly specimen previously kuown is the unique lolotype ii Berlin, whieh 
was taken in {50 fathoms, West Australia.” Presumably, therefore, the present 
specimen is from the western coast of the continent, It is 26 mm. long, 22 unn, 
wide, aud 12 num, high; the abaetinal system is only 11 mm. from the anterior 
eud, and the test ts highest there. li side view, therefore, the form of the test 
looks very different. from that of G. tylota, the most nearly allied species of 
Gonimearctio. The specimen is an interesting non-pentamerous variant, as there 
is no petal in winbulacram 1; ocular J seems to be absent, and ambulacrun | 
ends just above the ambitus ip the zone where the petal, if present. would begin. 
Interambulacra 1 and 5 ave both present, clear to the apieal disk, but cofnmu 2 
of area 5 jnst fails to reach the disk. Petals 11, IV, and V are cach about 
Samm. long. The specimen is pentamerous ventrally. dt belongs in Jackson's 
Group 16, and is discussed by that author in his recent memoir (75). 

The pedicellariae of this species have never been deseribed, so it is of interesi 
to compare them with those of G. tylota. Globiferous pedicellariae are conunon 
on the aubulaera ovally, as in (4. ¢ylofa, but they are couspicnously different, 
lor the valves are much shorter and less sleucder, and the tips are not coloured ; 
in the preseut specimen the valves are nearly or quite closed, not spread wide 
open, as iu the specimen of G. Iylota examined, but this is, of course, a matter 
of preservation, or at least of physiological couditiou., 'Pridentate pediccllariae 
are all of the narrow-valved type of G. fyfefa; none resembling a rostrate Ly pe 
were seen; the valves are shorter and broader than in G. fy/ofu, but are not very 
distinctive. Ophicephalous pecicellariae of normal form are present, but seem 
to be rare; uo triphyllous pecdicellariue were seen, 

In only one respect does this specimen differ essentially from Studer’s 
original deseription and figures, aud that is in the presenee of primary spines 
on the aboral surface. Studer’s spechuen seemed to have uone, bid iu the present 
individual there are four in interambulaermm 2, near the apical system, close 
to the boundary of ambulaeriuon Tl, and two, or perhaps three, in the same 
relative position in juterambulacrum 3. These primaries are not so large as in 
G. tylota, and their position is entively different From those of that species, 


(a8) Mem, Bostons Soc, Nat. Hist., viii, 1827, p. 536. 
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There can be na doubt that the species is a typical Goutmarelia, and it is a 
vreat pity that we have no information as to when and where the present 
specimen was taken. 


BREYNIA Agassiz & Desor, 
BREYNIA AUSTRALASIAE. 


Spaldiuyus dustrdlasiae Leach, Zool. Mise., ii, 1515, p. 65. 
Breynia austratasive Gray, Cat. Ree. Beh. Brit. Mus., 1595, p. 46. 

There are seven bare tests of this common Australian spatangoid, of which 
four are from Port Essington, Northern Territory, and the others are without 
labels, The smallest specimen is 45 miu. tone, 39 mm., wide, and 25 mw. high; 
the largest is 75 x 62 x 38 mm. 


ECHINOCARDIUM Gray. 
ECHINOCARDIUM CORDATUM. 


Kehinus cardatus Pennant, Brit. Zool., iv, 1777, p. 69. 
Belhinocnridiuim cordalus Gray, Brit. Rad., 1545, p. 6. 

There are cighty-cight specimeus of this cosmopolitan species, bat the great 
majority are small and of little interest. Those which have locality labels were 
ealleeted at the following places: O American River, Kangaroo Island; Port 
Willunga, S.A. A. Zietz coll.; Warooka, Yorke Peninsula; off Yaukalilla Bay, 
20 fathoms; St. Krancis Istaud, 15-20 fathoms: St. Vineeut and Spencer Gulls, 
Vereo collection. The specinuen from Warooka is a bare test, 55 muu. long, 
4s om. wide, aud 33 man. high, while that from Ameriean River, whielt is cont 
pletely bleached and considerably broken, is 57 x 52 x 37 mmm. These two 
specimens are cousiderably larger than any non-European individuals of ibis 
species that have been recorded. On comparing them with European specimens 
of similar size | was at once struck by three differences, and for a time I thoneht 
| had found tangible characters by whieh to distinguish X., aus/rale as a species 
distinet From Æ. cordutum. The three paints were first the size aud width of 
the area comprised within the internal fasciole; second, the ummber of pore-pairs 
enelosed within the subanal fasciole; and third, the form of the periproet. The 
Sonth Australian specimens have the area within the internal lasciole relatively 
small and narrow; the spechuens with which L first compared them have it large 
and notably broad. The Australian specimens have four pore-pairs on each side 
of the subanal plastron, the European specimens ouly three, The Australian 
specimens have the periproet as wide as high, the Buropean specimens have it 
much higher than wide. But further comparison of specimens couvinced me 
that individual diversity is so great in the form and size of boih internal 
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faseiole and periproct that those characters ceanuot be relied on. There is also 
iutergradation in the number of subanal tube-feet, but here the difference 
between the northern and southern forms is worth noting. Many, perhaps most, 
Australian specimens over 25 mm. long, have four such tube-feet, and in one 
specimen there are five on cach side. In Enropean specimens I have only found 
one which had four, aud occasionally there are only two, as in young specimens 
from everywhere. Japanese specimens lave only three, so far as my observa- 
tions go. Of five New Zealand specimens two lave two, two have three, and 
one has four. Evidently we cannot distinguish a species on so variable a 
character, but | have not sufficient material to enable me to decide whether we 
might not wisely recognize a southern variety or subspecies. ILowever, it looks 
as though the Australiau form was as different from that found in New Zealand 
waters as it Is from the European species. 


